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1 INOACHUTEJIbHAS 3AIINCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

PabGouass mporpamma yueOHOro mnpemmera OOIL.07 MartemaTuka SIBISETCS 4YacThiO
00pa3oBaTeNbHON MPOrpaMMbl TOATOTOBKM CHEIMAIMCTOB CPEJAHEr0 3BEHA, pa3paboTaHHON B
cootBercTBUU ¢ ®I'OC CIIO mo cnenuansHocTH 38.02.01 DKOHOMHKA W OyXTaldTepCKU ydeT
(o otpacisam).

1.2 MecTto mnpeaMera B CTPYKType NpOrpaMMbl TMOJATOTOBKH CHENHAJIHCTOB
cpeaHero 3BeHa
Vueonsiii npeamer OOIL07 Marematuka BXomuT B pasuaen «OOmeoOpa3oBaTelbHBIC
PEeIMEThI» 00I1e00pa30BaTEIBHOTO YUSOHOTO IIUKJIA.

1.3 O0bem y4eOHOI THCHMIJIMHBI H BUABI Y4eOHOI padoThl

Buj yueOHoii O0bem
padoTbI 4acoB
O0beM 00pa3oBaTeIbHON POrpaMMbl Y4eOHOI0 IpeaMeTa 276
B TOM YHCIIC:
— TEOopeTHYecKoe 00yueHue 78
— MPaKTHYECKHUE 3aHITHS 156
— camocTosTelbHas paboTa 38
— KOHCYJbTallUU
— MPOMEXYTOYHAS aTTCCTAIUS: 4
— 9K3aMeH

2 NJAHUPYEMBIE PE3YJIbTATbBI

B pesynpraTe u3ydeHus mpeameTa y OOYYAOIIMXCS OJDKHBI OBITH COPMHUPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YJIbTATHI.

JINYHOCTHBIE Pe3yJbTAThI

OcBoeHHe TporpaMMBbl MpeIMeTa COMPOBOXKIAETCS (OPMUPOBAHHUEM Yy OOYUYAIOLTUXCS
JTUYHOCTHBIX PE3yJIbTaTOB:

Tpa’xAaHCKOI'0O BOCIIUTAHUA:
YMCHUEC BSaHMO)IeﬁCTBOBaTB C COOUAJIBbHBIMHM HWHCTUTYTaMH B COOTBETCTBUHU C HX
(I)YHKI_II/ISIMI/I 1 Ha3HA4YCHUECM,

MaTPUOTUYCCKOI'O BOCIIUTAHUA:

IHEHHOCTHOC OTHOIICHHUE K TOCYAApCTBECHHBIM CUMBOJIaM, UCTOPUYCCKOMY U IPUPOAHOMY
HACJICOUIO, IMMaMATHUKaAM, TpaaulusaM HaApOoIAOB POCCI/II/I, JOCTHIXXCHHUAM Poccuu B HayKe,
HCKYCCTBE, CIIOPTE, TCXHOJIOTUAX U TPYIC,

JyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

CIOCOOHOCTH OLIEHUBATh CUTYALIUIO U IPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYAYILIEro;

3CTETUYECKOTO BOCIIUTAHHUS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILICHUI;

FOTOBHOCTb K CAMOBBIPDAXKCHHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMIICHUE IPOSBIATH



KadycCTBa TBOp‘IGCKOﬁ JIMYHOCTH,

(bU3MYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3JI0POBOTO W 0Oe3o0macHoro obpasa >KHU3HHM, OTBETCTBEHHOTO
OTHOLLIEHHUS K CBOEMY 3/10POBBIO;

aKTUBHOE HEMPUATHE BPEAHBIX MPUBBIYEK M HHBIX (OpM MPUYMHEHUS Bpena
buznuecKOMy U IICUXUYECKOMY 37I0POBbBIO;

TPYAOBOTO BOCIIUTAHUS:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0TO0HE;

TOTOBHOCTh K  AKTUBHOM  JIEATENBHOCTH  TEXHOJOTHYECKOW H  COIMAIBHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATh, ITUIAHUPOBATh U CaMOCTOSITEIIHLHO BBITOIHSTH
TaKyIo JIeSITebHOCTD;

MHTEpEC K pa3iuyHbiM chepam mpodeccHoHaNbHOM AEATENbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHEII BEIOOp Oyaymiei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTh U CHOCOOHOCTh K 00Pa30BaHUIO M CAMOOOPA30BAaHHMIO HA MPOTSHKEHUH BCEH
KU3HU;

9KOJIOTMYECKOT0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh 3KOJIOIMYECKOW KYJIbTYPbI, NOHMMAaHHE BIMSHHUSA COLHUAIBHO-
HDKOHOMHYECKUX IIPOLECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOW CpelIbl, OCO3HAHHE
17100aJIbHOTO XapakTepa 3KOJ0IMUECKUX Ipobiem;

AKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOILIEH CPEAE;

YMEHHE IIPOrHO3UPOBATh HeOIaronpusTHeIE JKOJIOTUYECKUE IIOCJIEACTBUS
IIPEANPUHUMAEMBIX ACUCTBUM, IIPEIOTBPAILATh UX;

LIEHHOCTH HAyYHOT'O TMO3HAHMSL:
c(OPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JWaiore KyjiabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;
OCO3HaHME IIEHHOCTU HAY4HOH JesATeTbHOCTH, TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JAESITeTbHOCTh HHMBHIyaTbHO U B TPYIIIIE.

YuuteiBas  crenuuKy TpeaMera, JUYHOCTHBIE  pe3yibTaThl B IIPOrpamMme
KOHKPETHU3UPOBAHbI KaK:

JI1 - chopMupOBaHHOCTH MPEICTABIEHUI O MaTeMaTHKe KaK YHUBEPCAJIbHOM S3BIKE
HaAyKH, CPE/ICTBE MOJIETUPOBAHUS SIBJICHUM U IPOLECCOB, UACSIX U METOJaX MaTeMaTHKU;

JI2 - moHMMaHHME 3HAYUMOCTH MAaTeMAaTHUKH [UIsi Hay4YHO-TEXHHYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKe KaK K 4YacTH OOIIeYesOBeUeCKON KYIbTYpPbl
yepe3 3HAKOMCTBO € MCTOPUEH pa3BUTHs MaTeMAaTUKHU, 3BOJIOIMEH MaTeMaTUYeCKUX HJIeH;

JI3 - pa3BuTHE JIOTHYECKOIO MBIIUIEHUS, TPOCTPAHCTBEHHOIO BOOOpa)XKeHMS,
ITOPUTMUYECKOHN KYJIbTYpbl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXO0IMMOM JJist Oyay1eit
poeCCHOHAIBHON A TENHHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

JI4 - oBinajgeHue MaTeMaTHMYECKUMM 3HAHUSMH M YMEHUSAMH, HEOOXOAMMBIMU B
MOBCEHEBHON O KW3HM, MJIi OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYyYHBIX JUCHUILIAH |
JUCHUIUIMH TPO(PECCHOHANBHOTO LHMKJIA, Ui TOJy4eHHs oOpa3oBaHMs B 0O0NacTsAX, He
TpeOyIOMMX yriIyOJIeHHOM MaTeMaTH4eCKON TTOATOTOBKH;

JI5 - rOTOBHOCTBh M CHOCOOHOCTH K OOPa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA
MPOTSKEHUH BCEU KU3HU,

JI6 - co3HaTenbHOE OTHOIIECHHE K HETIPEPBIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON
pod)eCCHOHAIBHON 1 0OIIECTBEHHOM JEATEIHHOCTH,

JI7 - TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW TBOPUYECKOM M OTBETCTBEHHOM



JESITEIIBHOCTH;

JI8 - TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIeI0BaTEeIbCKON, MPOSKTHON U JPYTruxX
BUJAX JI€ATEIILHOCTH;

JI9 - oTHomeHHe K MpOopEeCCHOHATBHOM NEATENILHOCTH KaK BO3MOXKHOCTH y4yacTHs B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM.

Jlis popMHpOBAHUS 3TUX PE3Y/IbTATOB y 00ydYaroUMXCsl (POPMUPYIOTCS YHUBEPCAIbHBIE
y4eOHbIe IeUCTBUS:

- IIMPOKass MOTHUBAIlMOHHAs OCHOBA Y4YeOHOW JEATEeJIbHOCTH, BKIIIOYAIOIIAs
COLIMAJIbHBIE, yYEOHO-TIO3HABATEIbHbIE U BHEIITHUE MOTHUBBI;

- y4eOHO-1103HaBaTEIbHbI MHTEPEC K HOBOMY y4eOHOMY Marepuairy u crnocodam
peleHns] HOBOM 3a/1a4H;

- OpHUEHTAllsl Ha NOHMMAaHME NPHYMH yclleXa B y4eOHOM AeATeNbHOCTH, B TOM
YyHClIE HAa CaMOAHAJIU3 U CAMOKOHTPOJIb pEe3ysbTaTa, Ha aHAJIW3 COOTBETCTBUS PE3YJbTAaTOB
TpeOOBaHUAM KOHKPETHOM 3a/1auu;

- CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPHEB YCIEIIHOCTH Y4eOHOMH
NeSITebHOCTH;

- OpHEHTAIlMsl B HPABCTBEHHOM COJICP)KAaHMH M CMBICIE KaK COOCTBEHHBIX
HOCTYIIKOB, TaK U MOCTYIIKOB OKPYXKAIOIUX JIO/IEH;

- pa3BUTHE DSTUYECKUX UYBCTB — CTblJa, BUHBI, COBECTH KaK pETyJIsSTOPOB
MOpPaJIbHOTO MTOBEJCHMS.

®opmuposanue Y'Y [ npoBOAUTCS IPU IIOMOLIY PELICHUS CIEAYIOMNX TUIIOBBIX 3a/1a4:

- o0ecrieyeHre BO3MOXKHOCTU CaMOCTOSITEJIbHOM IOCTAHOBKM Iiefiell U 3agay B
OpEeIMETHOM  OOYYEeHHH, TIPOCKTHOM H  y4eOHO-HCCIEeNOBATEIbCKOW  JESTEIHLHOCTH
oOy4aromuxcs;

- o0ecrieueHre BO3MOYKHOCTH CAMOCTOATEIBHOIO BbIOOpa 00y4arolmMMHCs TeMIla,
PEKUMOB U (OPM OCBOEHUS NIPEIMETHOTO MaTepUana;

- oOecrnieyeHre HAJIMYUS B 00pa30BaTeIbHON AEATEIbHOCTU COOBITUM, TPEOYIOLINX
0T 00yyaroImuxcs NpeabsIBICHHS TPOAYKTOB CBOCH NEATETbHOCTH.

MeTanpeaMeTHbIe Pe3yJibTaThbl

OcBoeHHe TPOTpaMMBbI MIPEMETa COMPOBOXKAACTCS (HOPMUPOBAHHEM Y OOYUAIOIIMXCS
METAaIPEeIMETHBIX PE3YJIbTATOB:

1. OBnajieHre yHUBEPCATBHBIMH YU4COHBIMU TTO3HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

OTIPEIENIATH IEITH IEATCILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUU MX JTOCTHKCHHUS;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTh, OICHHBATH COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OILIEHUBATh PUCKH MOCICICTBUI EATETbHOCTH,

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

BJIaJICTh HABBIKAMU y4eOHO-MCCIIEIOBATEIBCKOW U MPOEKTHON IEATSIIbHOCTH, HaBBIKAMU
paszperieHus mpoodieM;

CMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHHSI,

bopMHpOBaHWE HAYYHOTO THIIA MBIIUICHHUS, BIaJCHHE HAyYHOW TEPMHUHOJOTHEH,
KJIIOUYCBBIMH ITOHSATHSIMH M METOIaMU;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBA3M W AaKTyaJIM3MpOBaTh 3ajady, BBIIBUIATh
THIIOTE3y €€ pEIICHHUsS, HAXOJWTh AapTYMEHThI JUIsl JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUM,
3aJ1aBaTh MapaMeTPbl K KPUTECPHH PEIICHUS,

aHAJTM3UPOBATh TOJIYUCHHBIC B XOJIC pEIICHUS 3a7add  pPe3yNbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

yMETh TMEPEHOCUTh 3HAHUS B [O3HABATCIBHYID MW NPAKTUYECKyl0  001acTh
KHU3HEACITCILHOCTH;



yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIIBUTATh HOBBIE HJI€U, Ipe/ylaraTb OPUTHHANBHBIE MTOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PELICHUS;

B) pabota ¢ uHpopMaImei:

BIIQJICTh HABBIKAMU TMONYYCHHS HWHPOPMAIIMM M3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJISTh TIOUCK, AaHallu3, CHUCTEMAaTH3alUI0 U HHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

UCIIOJIb30BaTh CpEeACTBA HH(OPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTHI B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHMU3ALMOHHBIX 3a1a4 C COOJIOJICHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHbI, PECYypcOcOepeKeHMs, IPaBOBBIX U
TUYECKUX HOPM, HOPM WH(POPMALIMOHHOHN 0€301acHOCTH.

2. OBnajieHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSAMU:

a) obmeHue:

OCYILIECTBISATH KOMMYHUKAIIMH BO BCeX chepax KHU3HU;

pacrio3HaBaTh HeBepOAJbHBIE CpPEACTBa OOUICHWS, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, PAclO3HABAThH MPEINOCHUIKU KOHPIUKTHBIX CUTYallUl U CMSTYaTh KOH(IIUKTHI;

BJI4/IETh Pa3IMUHBIMU CIIOCOOaMM OOILEHUS U B3aUMO/IEHCTBHUS;

apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMAT4aTh KOH(M)IUKTHBIE CUTYaAIIUU;

pPa3BEepHYTO M JIOTMYHO M3J1ararb CBOIO TOYKY 3PEHHS C HCIIOJIB30BAaHHEM SI3BIKOBBIX
CPEICTB;

0) cOBMECTHAs NeSTCIILHOCTD:

MMOHUMATh U UCHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOTHI;

NPUHUMATh LEIA COBMECTHOM JIEATENbHOCTH, OPTraHW30BHIBATH W KOOPIUHHPOBATH
JNEHCTBUS MO €€ JOCTH)KCHHIO: COCTaBIISATh IJIaH ACMCTBUIA, pacHpeneNsiTh POJU C y4ETOM
MHEHHI yJaCTHUKOB OOCYKIAaTh Pe3yIbTaThl COBMECTHON pabOTHI;

npenjgaraTb HOBBbIE MPOEKTHI, OIEHUBATh HJEU C TMO3WIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIUHUPOBATh W BBIMOJMHATH PabOTy B YCIOBHSX pEANTbHOTO, BHUPTYAIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

OCYILIECTBIATh IMO3UTHBHOE CTPAaTETMYECKOe IOBEJICHHE B pa3IMYHBIX CHUTYalMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

3. OBnaieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBHUIMHU:

a) CaMOOPTaHU3AIUSA:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATEIbHYIO AEATENBbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh M (HOpPMYyTUPOBATh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBLHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTFHO COCTABJISATh IUTAH PEIICHHS MTPOOJIEMBI C YI€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh TPHOOPETEHHBIN OIIBIT;

CTIIOCOOCTBOBaTh (OPMHPOBAHUIO W TIPOSIBICHUIO INMUPOKOW DPYAUIMU B Pa3HBIX
00JacTsIX 3HaHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTh KOPPEKTUBBI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;

BIIA/IETh HaBBIKAMU MTO3HABATENbHOM peIeKCHU KaKk OCO3HAHMSI COBEPIIAEMBIX JACHCTBHIA
Y MBICITUTEIIFHBIX MTPOIECCOB, UX PE3YIBTATOB M OCHOBAHHIA;

WCIIOJIb30BATh MPUEMBI pe(IIeKCUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

B) SMOLMOHAJIbHBIM UHTEJUIEKT, IPeaoaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOperyJIMpPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOITb, yYMEHHE MPUHUMATH



OTBETCTBEHHOCTb 32 CBOE IIOBEICHHUE, CIIOCOOHOCTh aJaNTHPOBAThCA K HMOIMOHAIBHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHMBAllM{, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTMIKEHMIO L€ U YCIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

COLIMAJIBHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOLICHHUS C JPYTUMH
JFOAbMH, 3a00TUTHCS, IPOSABIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI;

T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

IIPUHUMATH ce0s, HTOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHMMATh MOTUBBI M apryMEeHTbl JpYruX JIIOJEd I@pU aHaIU3€ pe3yibTaToB
JeSITeIbHOCTH;

IIPU3HABaTh CBOE IIPaBO U IIPABO APYTHUX JIIOJEH Ha OIIMOKHU.

VuuteiBasg cneuMduky mpeaMera, MeTalpeAMETHble pe3ylbTaTbl B IIpOrpamMme
KOHKPETU3UPOBaHbI KaK:

M1 - ymeHue omnpenenaTb LEIHM JESTeIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JOCTUKECHUS;

M2 - yMmeHHME BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATb COOTBETCTBHE
Pe3yJIbTaTOB LIEJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN AESITEIbHOCTH;

M3 - BiajgeHMe HaBbIKAMU Y4eOHO-MCCIIEOBATENBCKONM M NPOEKTHOW NesTEeIbHOCTH,
HaBbIKaMU pa3pelieHus Mpooiem;

M4 - crnocoOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB pPELICHHUs
IPAKTUYECKUX 3aj1a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [T03HAHUS;

M5 — cnocoOHOCTh BBISIBIISATE MPUYMHHO-CIIEICTBEHHbIE CBSI3M U aKTyaIU3UpOBATh
3a/1a4y, BBIIBUIaTh I'MIIOTE3Y €€ PELICHUs, HAXOAWUTh apryMEHTbI Ul J10Ka3aTeIbCTBA CBOMX
YTBEP)KJICHUH, 3371aBaTh apaMeTpbl U KPUTEPUH PELLCHMUS;

M6 - crocoOHOCTh aHAJIM3UPOBATh MOJIyYEHHBIE B XOJ€ PELIEHUS 3a/audl Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JJOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

M7 - cnocoOHOCTH BBIABUTaTb HOBBIE WJEH, NMPEAJaraTb OPUTHHAJIBHBIE MOAXOMbI U
peleHus,

CTaBUTh MPOOJIEMBI U 3a]ja4uH, TONyCKAIOIINE aTbTePHATUBHBIEC PEILICHUS;

M8 - BnajeHue HaBbIKAMU MOJYy4eHHUS HH(OpMAIMM U3 MCTOUYHUKOB pa3HBIX THUIIOB,
CIIOCOOHOCTh ~ CaMOCTOSITENIBHO ~ OCYHIECTBJIATH  MOUCK, AaHaju3, CUCTEeMaTU3alUl U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

M9 - CHoCOOHOCTh OCYIIECTBISITH KOMMYHUKAllMM BO BceX cdepax IKU3HH;
apryMEHTHPOBAHHO BECTH AMAJIOr, YMETh CMsr4daTb KOH(JIUKTHBIE CUTYaIlMH; Pa3BEPHYTO M
JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

M10 - cnocoOHOCTP MMOHMMATh UM HUCIOJb30BATh IPEUMYILECTBA KOMAaHIHOH U
WHAUBUAYaJIbHON paboThl; MPUHUMATh IEJIM COBMECTHOM JAESTENbHOCTH, OPraHU30BBIBATH U
KOOpJAMHHUPOBATh JECUCTBUS IO €€ JOCTHKEHHWIO: COCTaBIATh IUIAH JEMCTBUM, paclpenesiTh
POJIU C YYETOM MHEHHUI YY4aCTHUKOB OOCYXJaTh Pe3yJbTaThl COBMECTHOW paOOThI; Mpeasaratb
HOBBIE IPOEKTHI, OLEHUBaTh HJEH C IO3ULMU HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH; OCYIIECTBIISATh MO3UTUBHOE CTPATErHUECKOE MOBE/IEHUE B PA3JIMYHBIX CUTYaIHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

MI1 — yMmeHHWe CaMOCTOSITEIbHO COCTaBIATHh IUTAH PEMICHUS TPOOIEMBI C ydeTOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEINOYTCHUH;

MI12 - crnocoGHOCTh JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBHI B
JEATEIbHOCTh,  OLIEHMBAaTh  COOTBETCTBME  pE3YyJbTaTOB  IIEJsM;  BIAJETh  HaBBIKAMU
MO3HABATENbHON peIeKCUN KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUH M MBICIUTEIbHBIX
IPOIIECCOB, UX PE3yJbTaTOB M OCHOBAHHWH; HCIIOJIB30BaTh NMPHEMbl peIEeKCUU Ui OLIEHKU
CUTYyallU{, BBIOOPA BEPHOTO pEILICHMS;

Jlnst popMHPOBAHUS TUX PE3YIBTATOB Y 00ydaromuxcst OpMHUPYIOTCS YHUBEPCATbHbIE
y4eOHbIE TCHUCTBUS:

Perynarusueie



- IPUHUMATh U COXPAHATH Y4eOHYIO 3a1a4y;

- YUUTBIBATh BBIACICHHBIE IIPENOAABATEIEM OPUEHTUPHI JEHCTBHS B HOBOM
yu4eOHOM MaTepuaje B COTPYJHUUECTBE C MPENOIABATEIEM;

- IUIAaHUPOBaTh CBOM JEWCTBUS B COOTBETCTBUM C IIOCTaBJIEHHOW 3amadedl u
YCIIOBUSIMU €€ peain3aliiii, B TOM YUCIIE BO BHYTPEHHEM ILJIAHE;

- YUUTBIBATh YCTAHOBJICHHBIC IpaBWJia B IIJJAHUPOBAHUM M KOHTpOJe crocola
peleHus;

- OCYILECTBIIATh UTOTOBBIM M IOIIArOBBIA KOHTPOJb IO pe3yiabTarTy (B cilydyae
paboThl B UHTEPAKTUBHOM CPEJE MOJIb30BATHCS PEAKLIUEN Cpebl PEIICHUS 3a]1a4H);

- OLIEHUBATh IPAaBUJIBHOCTh BBIMOJIHEHUS JEWCTBUS Ha YpPOBHE aJeKBaTHOMN
PETPOCTIEKTUBHOM OLIEHKHA COOTBETCTBHS PE3YyJIbTaTOB TPEeOOBAHUSM JAHHOM 3aJayd U
3aJjauHON 00acTy;

- aJIeKBaTHO BOCIIPMHMMATD NIPEAJIOKEHUS U OLIEHKY IIpenojaBaTeieid, ToBapuuiei,
poauTenel U Ipyrux JoAe;

- pa3nuyath crocod U pe3yabTaT AeUCTBUS;

- BHOCUTh HEOOXOAMMBIE KOPPEKTHUBBI B JIEHCTBHE IIOCJIE €ro 3aBepLICHUs Ha
OCHOBE €ro OLEHKHM M Y4€Ta XapakTepa CIEJaHHbIX OMIMOOK, MCIOJB30BaTh MPENJIOKEHUS U
OLIEHKM /I CO3JlaHMsl HOBOro, OoJyiee COBEPLIEHHOI'O pe3ysbTaTa, HCIOJIb30BATh 3aIUCh
(puxcanurio) B udpoBoii hopme X01a U Pe3yIbTATOB PEIICHHS 3a/1a4H, COOCTBEHHOH 3ByJarei
peuYu Ha PyCCKOM, POJTHOM U MHOCTPAHHOM SI3bIKaXx.

Ilo3naBaTenbHbIC

- OCYILECTBIISATh MOUCK HEOOXOIMMONH HH(POPMALMHU sl BBIIOJHEHUS Y4eOHBIX
3a/laHuil ¢ HCII0JIb30BAHUEM Y4E€OHOH JMUTepaTypbl, SHIUKIONEANM, CIPaBOUHUKOB (BKIIIOYast
JJIEKTPOHHBIE, LHU(POBBIE), B OTKPHITOM HHPOPMALMOHHOM IPOCTPAHCTBE, B TOM 4HCIE
KOHTPOJIMPYEMOM NpocTpaHcTBe VIHTEepHETa;

- OCYILECTBIIATH 3anuch ((ukcaiuio) BbIOOpouHON MHPOpMaIK 00 OKpyXkKaromem
MUpe U 0 cebe caMoM, B TOM 4ucie ¢ momouibio nHecTpymenToB UKT;

- UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM UHUCIE MOJENIH
(BKJIIOYAst BUPTYaJIbHBIE) M CXEMBI (BKJIIOUAsi KOHIETITYaJIbHbIE) [l PEIlIeHUs 3a/1a4;

- CTPOUTH COOOIIECHHUSI B YCTHOM U MUCbMEHHOM (hopMe;

- OpPUEHTUPOBATHCS Ha pazHOOOpa3ue crnocoO0B pelieHus 3a/1a4;

- OCHOBaM  CMBICIIOBOTO  BOCHPHSATHS XYIO0XKECTBEHHBIX M  II03HABaTEJIbHbBIX
TEKCTOB, BBIAENATh CYIIECTBEHHYI0 HH(POpPMAIMI0 M3 COOOLIEHHM pPa3HBIX BHUJOB (B MEPBYIO
ouepe.lb TEKCTOB);

- OCYIIECTBIISITh ~ AHAJIN3 OOBEKTOB C  BBLICNEHUEM  CYIIECTBEHHBIX U
HECYLIECTBEHHBIX IPU3HAKOB;

- OCYIIECTBIISITh CUHTE3 KaK COCTABJIEHUE 1IEJIOT0 U3 YacTel;

- IPOBOJUTH CPABHEHUE, CEPUALMIO U KJIACCU(UKAIUIO 110 331aHHBIM KPUTEPUSIM;

- yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpyTe SBJICHUM;

- CTPOUTH pacCykAeHus B (opMe CBSI3U MPOCTHIX CYXICHUH 00 OOBEKTe, ero
CTPOEHWHU, CBOMCTBAX U CBSA3SIX;

- 000011aTe, T. €. OCYLIECTBIATh I'€HEpPaTU3alMI0 U BBIBEJCHHE OOIIHOCTU IS
LIEJIOTO PsiJia WK KJIacca €IMHUYHBIX 0ObEKTOB HAa OCHOBE BBIJICJIEHUS CYIIHOCTHOM CBSI3H;

- OCYILECTBIISATh TOBEAECHUE 0]l MOHATHE HAa OCHOBE PACHO3HABaHMUA OOBEKTOB,
BbIJIEJICHUS CYIIECTBEHHBIX MPU3HAKOB U UX CUHTE3a;

- YCTaHABIIMBATh AHAJIOTHH;

- BJIQJIETh PSIIOM OOIIMX MPUEMOB perieHus 3a1a4. KoMmMyHuKaTHBHbBIE

- aJIcKBaTHO HCIIOJIb30BaTh KOMMYHHUKATUBHBIE, ITPEKIE BCETO PEUEBBIE, CPENCTBA
JUIS PELIEHUs pa3lIMYHbIX KOMMYHUKAaTHUBHBIX 3a/1a4, CTPOMTh MOHOJIOTMYECKOE BBICKAa3bIBAHHE
(B TOM 4HCIE CONMPOBOXKAAS €r0 ayAHOBU3YAIbHOM IOAJEP)KKON), BIAJETh IUAIOIMUECKOMN
dbopmMoii KOMMYHHKAITMH, HCIOJB3yS B TOM u4ucie cpeactBa u uHCTpymMeHTH WUKT u
JTUCTAHIIMOHHOTO OOILEHHS;



- JIOITyCKaTh BO3MOYKHOCTh CYIIECTBOBAHUS y JIIOJCH pa3IMYHBIX TOUYEK 3PEHHS, B
TOM YHCJIe HE COBIAJAIOIINX C €ro COOCTBEHHOW, U OPUEHTHUPOBATHCS Ha MO3UIUIO MapTHEPA B
OOIICHUY U B3aUMO/ICICTBHU,

- YYUTBIBATh pa3HbIe MHEHHS U CTPEMHUTHCS K KOOPAWHAIMH PA3JIMYHbBIX TO3ULIUH B
COTPYJIHUYECTBE;

- dopMynHupoBaTh COOCTBEHHOE MHEHHE U MTO3UIIHIO;

- JIOTOBApUBATHCA U MPUXOAUTH K OOLIEMY PEIIEHUI0 B COBMECTHOM 1eATeIbHOCTH,
B TOM YHMCJI€ B CUTYallul CTOJIKHOBEHHS HHTEPECOB;

- CTPOUTH MOHSATHBIC AJIsl MapTHEPA BBICKA3bIBAHUS, YYUTHIBAIOIINE, YTO MApTHED
3HAET U BUJHT, a YTO HET;

- 3aJ1aBaTh BOMPOCHI;

- KOHTPOJINPOBATh ACUCTBUS APTHEPA,

- MCIIOJIb30BATh PeUb JJISl PErYJISIUN CBOETO ACHCTBUS;

- aJICKBaTHO WCIIOJIb30BaTh PEYEBBIC CPEACTBA U PEIICHHS Pa3IHYHBIX
KOMMYHHUKATHBHBIX 3a/1a4y, CTPOUTh MOHOJIOTUYECKOE BBICKA3bIBaHHE, BJIAJIETh JUAJIOTHYECKON
dbopMmoii peun.

®opmuposanue Y'Y /[ mpoBoAUTCS MPH MOMOIIY PEHICHUS CIASAYIONINX TUIOBBIX 3a/1a4:

- MOJUIMCIUIIMHAPHBIE U METAIIPEIMETHBIC TOTPY)KEHHUS! 1 UHTCHCUBEI,

- METOI0JIOTUYEeCKUe U Puiocodckre ceMUHaAPhI;

- yueOHO-UCCIeoBaTeNbckasi paboTa 00y4aromMXxcs, KOTOpas IMpeArnoyaraeT
BBIOOp TEMAaTHKU MCCIIECOBAHMSI, CBSI3aHHOW C HOBEHIIMMHU JOCTHKEHHUSIMU B OOJIACTH HAYKU U
TEXHOJIOTHI;

- KOMIUIEKCHBIC 3aJ[aud, HANpaBJICHHbIE HA pEIICHUE aKTYyalbHBIX MpolieMm,
JeKanmMx B ONMvkaiimeM OyaymeM oOydaromuxcs: BEIOOp nanpHewmeld o0pa3oBaTeIbHON WIH
paboueil TpaekTopuu, onpeaeIeHue )KU3HEHHBIX CTpaTeruil 1 T.11.;

- MOJydeHWe  TMPEIMETHBIX  3HaHMH B CTPYKTypaX,  aJbTEPHATUBHBIX
00pa30oBaTeIbHONW OpraHU3alK: YYacTHE B AUCTAHIIMOHHBIX KOHKYPCAaX U OJIUMIINAIaX;

- CaMOCTOSITENIbHOE OCBOCHHE TJIaB, Pa3eioB U TEM y4eOHOTO MPEIMETa;

- CaMOCTOSITENIbHOE B3aUMO/JICHCTBHE c UCTOYHHUKAMHU pecypcoB:
WH(POPMAIMOHHBIMHA UCTOYHUKAMH, (POH/IaMU, TIPEICTABUTEISIMA BIACTH H T.IL.;

- CaMOCTOSITENIHOE YIIpaBJIEHUE pecypcaMy, B TOM YHCIIe HEeMaTepUaIbHBIMH,

- NPE3CHTAlMsS PEe3yAbTaTOB MPOSKTHOH pabOThI HAa pa3IMYHBIX JTamax ee
peanu3anuu

HpeI[MeTH])Ie pe3yJbTaThbl

TpeGoBanust K MpeIMETHBIM pe3ysibTaTaM OCBOCHHUS YIIIYOJEHHOTO Kypca ydeOHOro
npeamera OOIL.07 MaTtemaruka:

II1 - ymeHue omnepupoBaTh MOHATHAMM: OINpPEAEICHHE, aKCHOMA, TEOpPEMA, CIEACTBUE,
CBOWCTBO, MPU3HAK, JI0KA3aTeIbCTBO, PABHOCUIIbHbBIE (POPMYIUPOBKU; YMEeHHE (HOPMYIHUPOBATH
oOpaTHOE€ U TMPOTHUBOIOJOKHOE YTBEPKJIECHUE, NPUBOJIUTH MPUMEPhl M KOHTPIPHUMEPHI,
MCIIOJIb30BaTh METOJ MaTEeMaTHMYECKON WHAYKLIMM; MPOBOJUTH J0KA3aTEIbHBIE PacCyXIECHHUS
IIPU pEIIeHNH 3aJ1a4, OLIEHUBATh JOTMUECKYIO TPABMIIBHOCTD PACCYXKACHMUIA;

I12 - ymeHue omepupoBaTh MOHSATUSMH: MHOXECTBO, TMOJMHOYKECTBO, OTEpallMyd Haj
MHOXECTBAMH, YMCHUC MCII0JIB30BATh TeOpeTHKO'MHO)KeCTBeHHBIﬁ arrmapar ajsd OIHCaHUus
peabHBIX TMPOIIECCOB U SIBJICHWM WM MPH PEIICHUHW 3ajad, B TOM YHCJIE U3 JPYTUX Y4eOHBIX
NPEIMETOB;

I13 - ymeHue omnepupoBaTh MOHATHSIMHU: Tpad, CBA3HBIA rpad, nepeBo, LUK, rpad Ha
IUTOCKOCTH; YMEHHE 33JaBaTh W ONKCHIBATh Ipadbl Pa3lIUYHBIMU CIIOCOOAMH; HCIOIb30BATH
rpadsl IpU peLICHUH 33/1a4;



[14 - ymenue cBOOOJHO ONEepUpPOBATh MOHATUSMHU: COUYETaHHE, MEPECTaHOBKA, YHCIIO
COUYETaHMM, 4YMCIO NEepecTaHOBOK, OMHOM HbIOTOHA; yMeHHE NPUMEHSATH KOMOWHATOpPHBIE
(bakThl U pacCcyXIICHUs JJIs PEIICHUS 3a7a4;

II5 - ymeHue onepupoBaTh MOHATUAMH: HAaTYpPaJIbHOE YHCIIO, LEJI0€ YUCIIO, OCTATOK II0
MOJIYJIIO, PAllMOHAJIbHOE 4YMCIIO, MPPALMOHAIBHOEC YHUCIIO, MHOXKECTBA HATYPAJIbHBIX, LEJBIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX YHUCEN; YMEHHE HCIOJIb30BATh IPU3HAKU JIEJIMMOCTH,
HaMEHBIIMKA OOIMIA JenuTeNsh ¥ HauMeHbIee o0Inee KpaTHoe, airopuT™ EBkimaa mpu
pEILIECHUN 3a]a4; 3HAKOMCTBO C Pa3JIU4YHBIMU MO3UIIMOHHBIMUA CUCTEMAMM CUMCIICHUS;

I16 - ymenue cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHb C IIEJIBIM IOKA3aTeleM,
KOPEHb HATypaJbHOW CTENEHH, CTENEHb C PALMOHAIBHBIM II0KA3aTeNIeM, CTENEHb C
JeHCTBUTENBHBIM (BEIIECTBEHHBIM) MOKA3aTelieM, JorapudmM yucia, CHHYC, KOCHHYC M TaHTEHC
IIPOU3BOJILHOIO YHCIIA;

I17 - ymenue onepupoBaTh MOHATHSAMH: TOXAECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CHCTEMA YpPAaBHEHU W HEPABEHCTB, PABHOCUJIBHOCTH YPAaBHEHH,
HEPAaBEHCTB M CHUCTEM, palUOHAJIbHBIC, WPpPALMOHAIBHBIC, II0KAa3aTelIbHbIC, CTEICHHBIC,
JIOFapI/I(i)MI/I‘-IeCKI/Ie, TPUTOHOMCTPHUYCCKUEC YPABHCHU A, HCPABCHCTBA U CUCTEMbI; YMCHUEC PCIIATH
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHMS,
HCPABCHCTBA U CUCTEMBI C MapaMCTPOM; IIPUMCHATL YPaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA
pelLIeHHs MaTeMaTUUeCKUX 3a/1ad U 3a/1a4 U3 pa3InyHbIX 00J1acTe HayKU U pealbHOM KU3HH;

I18 - ymenue cB0OOIHO ONEpUPOBATH MOHATHIMU: TpapuK GYHKINHU, OOpaTHAS QYHKITHS,
KoMIo3uus GyHKUMH, JuHeHHas QyHKUus, KBaapaTUyHas (YHKLUS, CTeNEeHHass (YHKLUUS C
[EeNbIM  TTOKa3aTelieM, TPUTOHOMETpHYecKhe (YHKIHH, OOpaTHBIE TPUTOHOMETPUYECKHE
(byHKLMY, TTOKa3aTelbHas U Jorapupmuueckas QyHKUUU; YMEHHE CTPOUTh rpaduku QyHKIMA,
BBITNOJHATH NpeoOpa3oBaHusl rpaQUKOB (PYHKIIHIA;

YMEHHUE MCII0NIb30BaTh rpaduku (GYHKIMHA Ui U3y4eHHs MPOLIECCOB M 3aBUCHUMOCTEH
IpU pelIeHWH 3a1ad M3 JAPYruxX Y4YeOHBbIX MPEeIMETOB M U3 pEealbHOM JKHM3HM; BBIpaXKaThb
(dopMynaMu 3aBUCMOCTH MEX]y BETUUYMHAMU;

yMEeHHE CBOOOJHO ONEpPUpPOBaTh MOHATUSIMHM: YETHOCTh (DYHKUWH, MNEPUOJUYHOCTD
(GyHKIIMM, OrpaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (YHKIMH, 3KCTpeMyM (QYHKIUH,
HauOoJplllee M HauMeEHbIlee 3HaueHHs (QYHKIUM Ha NPOMEXKYTKE; yMEHHE IPOBOAUTH
ucciea0BaHue QyHKIINN;

YMEHHE HCIOJb30BaTh CBOMCTBA W Tpaduku (GYHKUMH JUIs pELIeHus YpaBHEHU,
HEPaBEHCTB M 3aJlauy C MapaMeTpamu; M300paxaTh Ha KOOPIAMHATHOMN IJIOCKOCTH MHOKECTBA
pEIlIeHUI ypaBHEHU, HEPABEHCTB U UX CUCTEM;

19 - ymenue CcBOOOJHO  OMEPUPOBATH  MOHATUSAMHU:  IOCIEIOBATEIBHOCTD,
apudmernueckas IMporpeccus, TIeoMeTpuyecKas Iporpeccus, OECKOHEUYHO YObIBaroIas
reoMeTpHuUecKas MPOrpeCcCcHsl; yMEHHE 3a4aBaTh IIOCIEA0BATENBHOCTH, B TOM YHCIIE C TIOMOIIBIO

PEKYpPPEHTHBIX (hopMyIT;

IT10 - ymeHue onepupoBaTh MOHATUAMU: HEPEPHIBHOCTh (DYHKIIMH, aCUMIITOTHI Ipaduka
¢GbyHKIMU, TIepBas U BTOpasl MPOM3BOAHAS (PYHKIIUH, TEOMETPUICCKHNA U (DU3MUYECKHIA CMBICT
NPOM3BOJIHON, TEepBOOOpa3Has, ONPEACICHHbI WHTErpaj; YMEHHE HaXOAWUTh AaCHMIITOTHI
rpaguka (QYHKIHMH; YMEHHE BBIYHCIIATH MPOM3BOAHBIE CYMMBI, NMPOHM3BEICHHS, YACTHOTO H
KOMITO3UIIH (PYHKIIHIA, HAXOUTH YpaBHEHHE KacaTeNbHOU K TpaduKy (QyHKIIUHU;

YMEHHE WCIOJb30BaTh MPOU3BOIHYIO ISl MCCIEMOBAaHUSA (YHKIMMA, I HAXOXKICHUS



HAWIYYIIETO PENICHHs B IPUKIATHBIX, B TOM YHCIIE COIMAIBHO-DKOHOMUYECKUX U (PU3UIECKUX
3ajauax, Ui ONPENEICHUs CKOPOCTH M YCKOPEHHs; HaXOIUTh IUIOMAIU U 00beMbl (uryp c
MOMOIIBI0 MHTETpalia; MPUBOIAUTH MPUMEPHl MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS C IMOMOIIBIO
nuddepeHIaIbHBIX YPaBHCHUH;

I111 - ymeHue omnepupoBaTh IOHATUSMHU: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, opma 3amucH KOMILIEKCHBIX
yucen (reoMeTpuuecKas, TPUTOHOMETpUYecKas U anrebpanyeckas); YMETb IPOU3BOIHUTH
apudmeTnyecKkue IEeHCTBUS C KOMIUIEKCHBIMU UYMCIAMM; MPUBOIUTH MPUMEPHl UCIOIB30BaHUS
KOMIUIEKCHBIX UHCEIT;

I112 - ymenue cB0OOAHO ONEpUPOBaTh MOHATUSAMU: cpeiHee apudMeTHIecKoe, MeIuaHa,
HauOoJbIlllee U HAUMEHbIIEE 3HAUEHUS, pa3Max, AUCIEPCUs, CTaHJAPTHOE OTKJIOHEHWE MJis
OMMCAHUS YHCIIOBBIX JAHHBIX; YMEHHE UCCIIEJIOBaTh CTAaTUCTHUYECKHUE IAHHbBIE, B TOM YHUCIE C
NpUMEHEHHEM TpadUUecKuX METOJIOB M DJIEKTPOHHBIX CPEICTB; TpaHUuecKd HCCIeT0BaTH
COBMECTHBIE HAOIIOACHHS C TOMOIIBIO AUArPaMM PACCEUBAHUS U JIMHEHHON perpeccuu;

I113 - ymeHue HaxoOUTb BEPOATHOCTH COOBITUH C MCIOIb30BAaHUEM TI'paduuyecKuX
METO/IOB; TPUMEHSTH JJISl pelIeHus 3a1a4 (HOpMyJIbl CIOKEHHUS U YMHOXKEHHS BEPOSTHOCTEH,
dbopMyny moiaHOU BeposiTHOCTH, Gopmyny bepHymin, komOuHaTOpHBIE (DAKTBI U (HOPMYIIBI;
OLICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHI; yMEHHE ONEepUPOBATh IMOHITHUAMH: ClydaiiHas
BEJIMYMHA, pACHpElIe]ICHHEe BEPOSATHOCTEH, MaTeMaTHYecKoe OXHAaHUe, JAUCIIepCHs U
CTaHJAPTHOE OTKJIOHEHHWE CIyJailHOH BENWYMHBI, (YHKIUU paCHpeAeiCHUs M IUIOTHOCTH
PaBHOMEPHOTO, TMOKA3aTeIbHOIO W HOPMAIBHOTO pAaCHpeleleHHii; YMEHHE HCI0JIb30BaTh
CBOWCTBA M3YYCHHBIX PACHpPEICICHUNA Ui PEUICHUs 3ajad; 3HAKOMCTBO C MOHSATHSIMH: 3aKOH
OONBIIMX 4YHCEd, METOJbl BHIOOPOUHBIX MCCIEIOBAHUN; yMEHHE MPUBOJIUTH IMPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIINX YMCEI B TIPUPOIHBIX M OOIIECTBEHHBIX SIBIICHHSX;

I114 - ymeHue CBOOOJHO ONEPUPOBATH MOHATUSAMH: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMIM YroJl, JBYIPAHHBIA yroJ, TPEXTIPAaHHBIA YroJl,
MIEPECEKAIOIINECS, MAapaJUIC/IbHbIE U CKPEIUMBAIOIIUECS IpsMBIE, MapajljIeNbHOCTh U
NEPNEHAUKYIISIPHOCTD MPSMBIX M IUIOCKOCTEH, YroJI MEXAY HPSIMBIMH, YTOJ MEXIY IPSIMON U
IIJIOCKOCTBIO, YTOJI MEKY IUNIOCKOCTSMH; YMEHHUE UCIIOIb30BaTh IIPHU PELICHUU 3a/1a4 U3Y4YCHHbIE
(bakThl ¥ TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mephbl 00BEKTOB B OKPYKAIOIIEM MUPE;
YMEHUE OIEPUpPOBaTh IOHATUAMM: MHOIOTPAHHUK, CEYEHHE MHOIOIPAHHHMKA, ITPaBUIIbHBIN
MHOTOTPaHHMK, MpU3Ma, TUPpaMHJIa, GUTrypa U MOBEPXHOCTh BpAlll€HUs, LIWINHIpP, KOHYC, HIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHUS KOHyca W LWIMHJIpPA, MapajuleJbHbIE OCH WM
OCHOBAHMIO, CEUEHHME IIapa, IIOCKOCTb, Kacarolascss cdepsl, LNUINHIPA, KOHYCAa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpaHHHKA, H300pa)kaTb MHOTOTPAHHUKH, (PUTYpBI U MOBEPXHOCTU
BpalcHus, UX CCUCHHUA, B TOM YHUCIIC C ITOMOIIBIO 3JICKTPOHHBIX CPCIACTB, YMCHHUEC IPUMCHATH
CBOWCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOATENBHO (OPMYIUPOBATH OINpPEIEIICHUS N3ydaeMbIX
¢buryp, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX U NMPU3HAKAX F€OMETPUUYECKUX (UTYp, 0OOCHOBBIBATH
WINA ONPOBEPrarh WX; yMEHUE MPOBOJUTH KJIACCU(PHUKAIMIO GUTYp MO Pa3IMYHBIM MPH3HAKAM,
BBIIIOJIHATH H€O6XO)II/IMI)IG JOIMMOJTHUTECIIBHBIC ITOCTPOCHHU A,

IT15 - ymenue cBoOOHO ONEPUPOBATh MOHATHIAMU: IUIOMIAAL GUTYPBI, 00BEM (PUTYPHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSTHUE MEX]y NPSMBIMHU, PACCTOSIHUE
MEXYy TUIOCKOCTSIMH, TUIOIAAb c(epbl, TUIOIMAAh MOBEPXHOCTH MHPAMHUIIBI, TPU3MBI, KOHYCa,
IIMHAPa, 00beM Ky0a, MPSIMOYTOJIBHOTO MapajuieNenunena, MupaMuabl, TPU3Mbl, IHMIMHIPA,
KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00beMOB MOA00HBIX (PUTyp;

I116 - ymeHue cBOOOHO ONEpUpPOBATh MOHATUSMHU: JBIKEHHE, MapaJUIeIbHBIN MEepPeHocC,
CHMMETpPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, TOBOPOT, MpeoOpazoBaHue MOA00us, MOI00HBIC
¢Gurypel; ymMeHue pacro3HaBaThb paBHbIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B IPHUPOJE,



UCKYCCTBE, apXHUTEKType; YMEHUE MCIOJIb30BaTh T'€OMETPUYECKUE OTHOLIEHUS, HAXOJIUTh
reOMEeTPUYECKHUEe BEIMYMHBI (UIMHA, Yrojl, TUIOIIaab, 00BbEM) MpPH PEHICHUU 3aJad U3 JIPYrHX
y4€OHBIX MPEIMETOB U U3 PEATbHOM KU3HHU;

I117 - ymenue cBOOOIHO ONIEpUPOBATH MOHATUAMU: IPIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA Ha
YHCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE NPOM3BEAECHUE, BEKTOPHOE MPOU3BEICHUE,
yroJl MEeXAYy BEKTOpaMH; YMEHME HCII0JIb30BATh BEKTOPHBIH M KOOPAMHATHBIA METON MAJIs
pelIeHusT TeOMeTPUYECKMX 3ajad M 3afad JAPYyrux Y4eOHbIX IPEeIMETOB; OINEepUpPOBaTh
HNOHATUSMM: MaTpuia 2 X 2 u 3 X 3, ompenenuTeslb MaTpULbl, T€OMETPUYECKHH CMBICI
OIpeIeIUTENs;

I118 - ymeHue mMoJenupoBaTh pealibHbIE CUTYallUHU Ha A3bIKE MAaTEMaTHKHU; COCTAaBIISAThH
BBIPDAKEHMS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMbl MO YCIOBUIO 3a/Jaud, HCCIEI0BATh
MIOCTPOCHHBIE MOJIEIH C MCIIOJIb30BAaHUEM alllapaTa ajareOpbl, HHTEPIPETHPOBATH MOTYYESHHBIN
pe3ynbTaT; CTPOUTh MATEMAaTUYECKUE MOJEIM C IMOMOUIbI0 T€OMETPUYECKUX IOHATUH U
BEJIMYMH, pELIaTh CBA3aHHbIE C HUMHM IPAKTHUYECKUE 3aJlauM; COCTaBJISATh BEPOSATHOCTHYIO
MO/IeJIb U UHTEPIIPETUPOBATh NOJYUEHHBIA pe3yJIbTaT; peliaTh NPUKIAIHbIEC 33a4l CPEICTBAMHU
MaTeMaTUYeCKOr0 aHajlu3a, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKOIO M  (PU3UYECKOIO
Xapaxrepa;

I119 - ymeHue BBIOMpPATh NOAXOMAIIMKA METOA Ul pELICHUS 3a/Jadyd; [OHUMaHHE
3HAYUMOCTH MaT€MaTUKU B HU3YYEHMM IPUPOJIHBIX U OOILIECTBEHHBIX IPOLIECCOB U SIBICHMIA;
YMEHHME PpAacCIO3HABaTh IPOSIBIICHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHUE INPUBOJIUTH
IIPUMEPBl MAaTEMaTUYECKUX OTKPBITUHA POCCHWCKOM M MHPOBOM MAaT€MAaTHYECKOW HAyKHU.



3 TEMATHYECKOE INTAHUPOBAHUE U COAEP)KAHUE YYEBHOI'O IIPEIMETA

HanmenoBanmue Conep:xanue yueOHOro MaTepuaa u (pOpMbl OPraHU3aALMU AeATeIbHOCTH O6bem Konwl
pasaeioB o0yvyarumuxcst B pe3yjabTar
U TeM yacax 0B
OCBOCHMS
oon
1 2 3 4
Paznen 1. Anreopa. 122
Coaep:xxanue yueOHOro MaTepuaJia JI1, M6,
Tema 1.1.BBenenue. 1| MaremaTtuka B HayKe, TEXHUKE, IKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTHUIX U 2 Mg, M11,
MPaKTUUECKON esTenpbHoCTH. Llenu u 3a1aun u3ydeHus MaTeMaTUKH IPU OCBOCHUU 111, 1119
npodeccuii CI1O u cnenmansaocreii CITO.
Conep:xanue yueOHOro MaTepuaJia
1| Muoxectso uncen. Lenbie u pauuonabHbie icna. JleicTBATENbHbIE YHCIA, 2 JI1, J14,
KowmrmnekcHsie uncna. [IpubnmkeHHbIe BEIUNCICHHUS. 112, TI5,
@opMyIbl COKPAIICHHOTO YMHOXKEHUSI. 111
Tema 1.2.
PasBuTHe IIpakTUyeckne 3aHATHSA
MOHATHSA 0 YHCJIe. 1| Apudmernueckue neMCTBUS HAJ YUCIAMHU, HAXOXKIECHUE TPUOIMKEHHBIX 3HAUCHHU I
BEJIMYMH U TIOTPEUTHOCTEN BBIUMCICHU (a0CONIOTHON 1 OTHOCUTENHHON ), CpaBHEHHE 4 JI1, J14, TI5
YHUCJIOBBIX BBIPAKEHUH.
2 | IlpeoOpazoBaHue palMOHaIbHBIX BeIpakeHU. [IpuMeHenne popmyn COKpaIeHHOro 6 J4M11,117

YMHOXKCHUS. Pemenne paluOHaJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Conep:xanue yueOHOro MaTepuaJia




Tema 1.3. ®yHKkuMHU U
rpaguxu.

Oyaknun. OOJacTh ONpeneseHUuss W MHOXKECTBO 3Ha4yeHWH; rpaduk (yHKIUH,
nocTpoeHue rpaduKoB (PyHKIHIA, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CpoiictBa (yHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAHHMYCHHOCTH,
nepuoIuYHOCTh. CriocoObl 3ajaHus (QYHKIIHH.

[IpomexxyTku BO3pacTaHusi W yObIBaHMS, HauOoiblIee W HAWMEHbIIEEC 3HAYCHHS,
TOYKM 3KcTpemyma. ['paduyeckas uHTepnperauus. IIpumepsl (QYyHKIMOHATBHBIX
3aBUCHMOCTEH B peasIbHBIX MPOIIECCax U SBICHHUAX. ApH(METHIeCKHEe ONepaliy Haj
¢ynkuusmu. [ToHsITHE O HEIPEPHIBHOCTH (HYHKIIHH.

Cnoxnas ¢yakmus (kommosunusi). OOparueie ¢yHkuund. OOnacTe OnpeneneHus u

o0nactb 3HaueHui oOpatHol GpyHkumu. ['paduk obpaTHON HyHKIIUU.

JI3, M1, 118

[Ipeo6pazoBanus rpadukos. [lapamiensHbIi IEPEHOC, CAMMETPHUS OTHOCUTEIHLHO
ocei

KOOpAuHAT U CUMMCTPHA OTHOCUTCIIbHO HadaJla KOOpAWHAT, CHMMETPUA
OTHOCHUTCJIIBHO HpﬂMOﬁ Y = X, PaCTAKCHUC U C)KATUC BOOJIb ocen KOOpAMWHAT.

HpaKaneCRue 3aHATHSA

1

IIpumepsl 3aBUCUMOCTEN MEXKIY NIEPEMEHHBIMU B PEAJBHBIX IPOLECCAX U3 CMEXKHBIX
mucuumiuH. Onpenenenve ynkuuid. [loctpoenne u ureHue rpaduKoB (QYHKIIMM.
HccnenoBanue ¢pynkuuu. CBoiicTBa TMHEHHOM, KBaApaTUUHON, KyCOUHO-TMHEHHONW U
npoOHO-nuHeHHOM  ¢yHKuui. HempepeiBHblE U nepuoAuueckue  (QyHKIIUH.
IIpeoOpasoBanust rpaduxa ¢yHkuuu. I'apmonuueckue konebanus. [IpuxnagHbie
3aJ1a4H.

14

JI7, M11,
M3, 18

CamocrositeibHas padora.
Pabota ¢ yueOHOI U CrIpaBOYHON JTUTEPATYPOid, paboTa ¢ KOHCIIEKTOM JIEKIIHH, perieHne
ylpakHEeHHH 1o 00pasily, MOAroToBKa pedepaToB U COOOIIEHUH.

J17, M11,
M3, TI8

Tema 1.4. Kopnu,
CTeNeH! U JIOrapu(pMbI.

Conep:xanue yueOHOro MaTepuaJia

1

Kopun mn crenenn. KopHM HaTypanbHOM CTENEHM W3 YHCIA M HMX CBOWCTBA.
WppannonaibHble ypaBHEHHUS.

CreneHn C palMOHAIBHBIMM  IIOKa3aTelnsMH, MUX cBoWcrtBa. (CreneHn C
JNEHCTBUTENBHBIMU  IOKa3zaTelsiMu. (CBOWCTBAa  CTENEHUM C  JAEUCTBUTEIbHBIM
noka3areneM. [TokazarenbHast pynkuus. [TokazarenbHble ypaBHEHHS U HEPaBEHCTBA.
Jlorapupm. Jlorapudpm umcna. OcHOBHOE  Jorapu()MUYECKOe  TOXKIAECTBO.
Hecsatnunbie u HaTypanbHbie Jorapudmel. [lpaBuna aeicTBuil ¢ JorapudMamu.
[lepexon k HOBOMY ocHoBaHuio. Jlorapudgmuueckass ¢yHkuus. Jlorapupmudeckue
YPaBHEHHUs U HEPABEHCTBA.

10

JI4, 111,
116, 117

IIpakTHyeckne 3aHATHA




Beluucnenue u cpaBHeHUE KOpHEW. BolnonHenue pacueTos ¢ pagukaiaMmu. Pemienue

HWppalMOHAIIbHBIX YPaBHEHHUIM. J14, M2,
M7, 116, 117
2 | Haxoxnenue 3HaueHMI CTENEHEH ¢ pallMOHaIbHBIMU NIOKa3aTeasiMu. CpaBHEHUE
creneHeit.  IIpeoOpa3zoBaHusi  BBIpaXEHUM, COJAEpXKAIIMX  CTEMEHHU. T4, M2,
Pemenne 5 M7, H6, 117
[I0Ka3aTeJIbHbIX YPAaBHEHUH U HEPABEHCTB.
3| HaxoxnaeHnue 3HaueHu# jorapudma Mo Hpou3BOJILHOMY OcCHOBaHHIO. llepexon ot
OMHOTO  OCHOBaHMA Jjorapupma Kk  gpyromy. CpaBHeHHE  JOTapu(pMOB. J14, M2,
JlorapugmupoBanue 1 HOTEHIIMPOBAHUE BBIPAKEHUH. M7, 116, T17
Pemenue norapupmMudeckux ypaBHEHHI U HEPABEHCTB.
CamocrosiTesbHas padora. 4. M2
Pa6oTa ¢ yueOHOM M CIIPaBOYHOM IUTEPATYPOM, paboTa ¢ KOHCIIEKTOM JIEKIIUH, PEIICHUE Hé, H7’
yIpakHEHHH 10 00pasily, MOATr0TOBKa pedepaToB U COOOIICHUH.
Tema 1.5. Coaep:xxanue yueOHOro MaTepuaJia
OcHoBbl 1| Panuannas mepa yria. CUHYC, KOCUHYC, TAHI'€HC U KOTaHT€HC yIJia. 3HaK1 CHHYCa,
TPUTOHOMETPHH KOCHHYCa, TAHI€HCA U KOTAHT'€HCa 110 YETBEPTSIM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. M9, TT1,
®opmyisl npuBeaeHus. PopMyiisl cinoxkeHns. Popmyssl 1BOMHOTO yria. Dopmyiibl 116, 117

IIOJIOBUHHOTO yTJIa.
[IpeoOpa3oBanre CymMMBbl TPUTOHOMETPUUECKUX (QYHKIUN B IPOU3BEIECHUE
IIpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX

BbIpakeHUH. TpuroHomerpuueckue GyHKIUU, UX CBOWCTBA U

rpaduKu.

O6mnacTh ornpeneaeHusl © MHOXKECTBO 3HAUEHUN TPUTOHOMETPUYECKUX  (DYHKIUH.
OOpatHble TpUroHoMeTpudeckue GyHKIUN. APKCUHYC, apKKOCHHYC, apKTaHT€HC U
apKKOTaHTEHC.

IIpocreiimme TPUrOHOMETPUUECKHUE YPABHEHUS.

Pemennie TpUroHOMeTpUUECKUX YpaBHEHUI OCHOBHBIX THUIIOB.

[Ipocreiimne TPUroHOMETPUYECKNE  HEPABEHCTBA.

b4l

IIpakTnyeckue 3aHATHS




1| PaguaHHbBI METOI U3MEPEHUS YIIIOB BPAILICHUS U CBA3b C TPALYCHOU MEPO.
[Tpumenenue Gpopmyn it Mpeodpa3zoBaHUs TPUTOHOMETPUIECKUX

BbIpaxkeHMil. [IpocTeiinie TpuroHoOMeTpuYECKUe ypaBHEHUS U HEPABEHCTBA. 1 JI8, M7,
Peurenne TpuroHoMeTpUYECKUX YpaBHEHUN U HEPABEHCTB. 4 116, 117
Conep:xanue yueOHOro MaTepuaJia
1| IlocnenoBatenbHOCTH. CIOCOOBI 33JaHUSI U CBOIMCTBA YUCIOBBIX
Tema 1.6. Hauana nocienoBarensHoctei. [lonsTue o npenene nmocueaoBareabHocTu. CylecTBOBaHNE
MAaTEMATH1€CKOr0 npejeaa MOHOTOHHOM OrpaHMYeHHOM TTocieaoBaTeabHOCTH. CyMMHUpPOBaHUE
aHa/m3a. IIOCJIEI0BATEIbHOCTEM.
IIpousBoaHast u eé [IpousBonnas. [lonstue o mpon3BoAHON HYHKIUH, €€ TEOMETPUUECKUA U (PU3NIECKHit
NPUMCHCHHE. CMBICII. YpaBHEHHE KacaTelbHOH K rpaduky ¢yHkuuu. IIpow3BOIHBIE CYMMBI, 6 JI2, 111,
pa3HOCTH, NPOU3BEAEHUsA, dYacTHOro. IIpom3BOJHBIE OCHOBHBIX 3JE€MEHTapPHBIX 119, 1110
¢bynkuuid. [IpomsBomnass cnoxHOW (yHKuu. IlpumMeHeHne mNPOM3BOAHON K
uccienoBaHuio (QyHKUMHA W mocTpoeHuto rpadukoB. Bospactanme u yObiBaHHe
(GyHKIMH, COOTBETCTBHE BO3PACTAHUS U YObIBaHHS (DYHKIIMIA 3HAKY TPOU3BOIHOM.
IIpakTH4yeckue 3aHATHS
1| Yucnosas MMOCJIEI0BATENLHOCT, CIIOCOOLI €€  3aJaHus, BBIUYUCICHUSI
YWIEHOB IOCIEN0BaTeNbHOCTH. Haxoxienue npeaena
ITOCJIEI0BATEIbHOCTH.
[TpaBuna u popmynsl nuddepeHupoBanus, Ta0IMUIIA TPOU3BOIHBIX IEMEHTAPHBIX 1
yHKLHIA. 4 M2, M11,
MexaHu4eCKHil U1 TEOMETPUYECKHUM CMBICI IIPOU3BOJHOM. Y PaBHEHUE KAaCcaTEIbHOU B 1110, IT18
00111eEM BHJIE.
UccnenoBanmne GpyHKIMH ¢ TOMOIIBIO TIPOU3BOIHOM.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUS
byHKINN.
Copaepxxanue y4eOHOro MaTepuasa
1| IlepBooOpa3Hnas u uHTerpai. [I[puMeHeHe ONPEeIeHHOTO HHTETpalia s HaX 0K ICHUS 4 116. TT10
Tema 1.7. Unurterpai u TUIOIA (M KPUBOJIMHENWHOM Tpanern. ®opmyia Herorona—1JleiOnuma. I[TpuMeneHus 1 3 ’
€ro NpMMcHEHUE. UHTerpaia B pu3nKe 1 reOMEeTpuH.
IIpakTH4eckne 3aHATHA
MI1,
1| Wurerpan u mnepBooOpaszHas. HaxoxnaeHue nepBooOpazHoi U 5 1110,
BBIYMCIICHHE ONpEeAENIEHHOro nHTerpana. [lpumenenne nnrerpana s 0 1118

BBIYMCIICHUA (1)PI3H‘-I€CKI/IX




BEJIMYMH U TUIOMIAAeH Guryp.

CamocrosiTesibHas1 padora.

PaboTa ¢ yueOHOI 1 cCripaBOYHOM JTUTEPAaTypoi, paboTa ¢ KOHCIIEKTOM JICKIIUMA, PEIICHHUE 10 JI5, M11,
yIpakHEeHHUH 1o 00pasily, OAroTOBKa pedepaToB U COOOIIEHUH. 118
Pa3nes 2. KomOuHaTOpuKa, CTATHCTHKA U TEOPHUS BEPOSATHOCTEH. 26
Coaep:xxanue yueOHOro MaTepuaJia
1| OcHoBHble nOHATUS KOMOMHaTOpUKU. [loacuer yncia pa3meleHuii, IepecTaHOBOK, 1. T13
coueranuii. ®opmyina 6Gunoma Herorona. CBoiicTBa OMHOMHMHAIBHBIX KOO(Q(UIIMEHTOB. 4 4. 119
Tpeyronpauk [Tackans. [lonstue rpada, ces3Horo rpada. Jlepesbs. ’
Tema 2.1. IpaKkTHYecKne 3aHATHS
Kombuuaropn 1 [TpaBuna komOuHaTOpHKH. Perenne koMOMHATOPHBIX 3a1a4. Pazmernenus, 8 J9.M
Ka. COUCTaHHUS 7.Ml11
u nepecraHoBku. bunom HerotoHa u TpeyronpHuk Ilackans. [Ipuknaansie 3agaun. , 114
Conep:xanue yueOHOro MaTepuaJia
1| CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BeposiTHocTel. [lonsaTue o
HE3aBUCUMOCTH coOBITHH. JlcKpeTHas citydaiiHasi BEIMUMHA, 3aKOH €€ Paclpe/ieeHHs.
Tema 2.2. JieMeHTHI YucIoBble XapaKTEPUCTHKK JUCKPETHON CITydaiiHoii Benmmaunsl. [lonsaTue o 4 MS. T11
TEOPUH ) 3aKOHE OOJIBIINX YHCEN. 1 2’ H1,3
BE€POATHOCTEH N [IpencraBnenue AaHHBIX (TaOIMIIBI, JUArPaMMBI, TpaUKH), TeHEpaIbHas ’
MaTeMaTHIecK COBOKYITHOCTB,
on BbIOOpKa, cpesiHee apupMeTnIeckoe, MearaHa.
CTATHCTHKH. [TonsATHE 0 3a1a9aX MaTEMaTHYECKON CTaTUCTUKH.
IIpakTH4eckHe 3aHATHA
1| Kraccuueckoe onpeeneHue BeposTHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeMa 0 CyMMe 19
BeposiTHOCTEN. Bpruncnenne BeposTHOCTER. [IpencraBieHue YMCIOBBIX 10 M2’,
naHHbIX. [Ipuknansbie 3anaun. 112,
113,
IT18
10

Pazpnen 3. I'eomerpus.




Tema 3.1. IIpsimble
MPOCTPAHCTBe.

Conep:kanue y4eOHOT0 MaTepuaJa

1| BzauMHOeE pacnosiokeHue ABYyX NMpsMBIX B IpocTpaHcTe. [lapamiensHocTs npsmoit u
mockoctH. [lapannensHocTh mockocteil. [leprneHIuKyasspHOCTD NPAMON U
IJIOCKOCTH. [IeprieHIuKyIsp ¥ HAKJIOHHAsL. YTO0JI MEeXIY NPSMOM U INIOCKOCTBIO.
JByrpaHHbIi yTroj. YToJ MKy III0CKOCTAMU. [leprneHIuKy s pHOCTh ABYX
IIJIOCKOCTEM.

I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APAJUICTBHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapamnensHoe npoekTrpoBanue. [1nomans OpToroHaabHON IPOEKINH.

N300paskeHne MpOCTPaHCTBEHHBIX (QUTYD.

10

JI3, M5,
M9, 1114,
116, IT19

H

IIpakTH4yeckue 3aHATHS

1| BzauMHOE pacnojioKeHUs NPSIMbIX. YTOI MEKIY IPSIMbIMU.

BszaumHoe pacmnosnoxkeHue mpsIMbIX U IUIOCKOCTeW. [lepmeHIuKymsip U HAKJIOHHAs K
IUIOCKOCTH. YTOJI MEXAY HpsIMOM U IIJIOCKOCThIO. TeopeMbl O B3aMMHOM
PaCMOI0KEHUH MPSMOI U MIOCKOCTH.

TeopeMma 0 Tpex neprneHauKyJIsApax.

[Ipu3Haku u cBOMCTBA NMapajuIeIbHbIX U MEPIEHANKYISAPHBIX MIOCKOCTEH.

Paccrossane oT TOYKH J0 IINIOCKOCTH, OT pr[MOI\/'I A0 IMIOCKOCTH, PACCTOAHUC MCKIAY
MJIOCKOCTSIMHU, MEXAY CKPEUIUBAIOIIMMUCS TPSIMBIMH.

[TapannensHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o miIomaam OpTOroHaIbHOU
MPOEKIIMYA MHOTOYTOJIbHUKA.

JI3,M2,M5,
I11, 1114,
[116

CamocrositeibHas padora.
Pabota ¢ yueOHOIi U CrIpaBOYHON JTUTEPATYPOid, paboTa ¢ KOHCIIEKTOM JIEKIIHH, perieHrue
yIpakHEeHHH 1Mo 00pasily, MOAroToBKa pedepaToB U COOOIIEHUH.

JI3, JIS,
M2,I11

Tema 3.2.
Koopaunartsl n
BEKTOPBDI.

Conep:xxanue yueOHOro MaTepuaJia

1} IlpssmoyrosbHas (eKapToBa) cUcTeMa KOOPJMHAT B MpocTpaHncTBe. Popmyrna
paccTosHUSL MEX]Y IByMSI TOUKaMU. Y paBHEHUS c(epbl, INIOCKOCTU U IPSIMOH.
BexTopsl. Monyns Bektopa. PaBeHcTBO BEKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MCIIO. Pa3iioxkeHne BEKTopa Mo HalpPaBICHUAM. Y TOJ MEXAY JBYMs
BekTopamu. ITpoekuns BekTopa Ha ock. KoopaunaTs! Bektopa. CkanspHoe
IIPOU3BEJICHNE BEKTOPOB.

JI3, M4,
1117

IIpakTHyeckne 3aHATHA




1| Bekropsl. JleiicTBus ¢ BeKTOpaMu. [[ekapToBa cuctema KOOpAMHAT B MPOCTPAHCTRE.
YpaBHEHHE OKPYKHOCTH, CPEPHI, IIIOCKOCTH. PaccTosinne Mexay Toukamu. JleicTBust

C BEKTOpaMHu, 33JaHHBIMU KoopanHaTaMu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB. 1 g?al\/ll_llf é
BektopHoe ypaBHEHHE TPSAMON U INIOCKOCTH. VICIIOnp30BaHNEe BEKTOPOB MIPU 6 ’
JI0Ka3aTeNIbCTBE TEOPEM
CTepEOMETPHH.
CamocrosiTesibHasi padora.
Pabora ¢ y4e6HOH 1 CrIpaBOYHOM JIUTEPATYPOH, paboTa ¢ KOHCIIEKTOM JIEKIHH, peIleHne 8 JI3, JI5,
yIpaxxHEeHHH 1Mo 00pasily, HOAroToBKa pedepaToB U COOOIIECHUH. IT18, M12
Coaep:xanue yueOHOTro MaTepuaJia
MHuororpanssie yribl. Beimykibie MHOTOrpaHHUKU. [IpsiMas ¥ HakJIOHHas mpuU3Ma.
[IpaBunvuas npusma. [lapamnenenunen. KyO. Ilupamupa. IlpaBuiibHas nupamuja.
VYceuennas nupamuzaa. Terpasap.
CumMmerpuu B KyOe, B apajijiesienumese, B mpu3Me u B nupamujae. Ceuenus kyoa,
pu3Mbl U tupaMusl. [IpencraBienne o npaBUIbHBIX MHOTOTPaHHUKAX.
Hununanap u koHyc. YcedeHHbI Konyc. OceBble CEUEHUS U CEUEHMs], TapaljiesIbHbIe
Tema 3.3. 1 ocHoBanmIo.
MuororpaHHHKH Iap u cepa, ux cedenus. KacaTenbHas MIOCKOCTh K 14 JI1, M4,
H KpyIJIbIe TE.Ta. cthepe. O6bem u ero usmepenue. Marerpanpuas hopmyna IT1, 1115
o0Bbema.
dopmyiel 00beMa KyOa, IPSIMOYTOJIBHOTO Mapasliesienunes1a, Ipu3Mbl, HIUIMHIPA.
®opmyibl 00beMa nrupaMubl U KoHyca. @opMyIibl IUIOIIAIM TOBEPXHOCTEN IUINHAPA
u koHyca. @opmMyiel 00beMa 11apa U IIoImaaAu chepsl.
[TonoGue ten. OTHOMIEHUS MIIOLIa /el MOBEPXHOCTENH M 0OBbEMOB MOJIOOHBIX TEIL..
IIpakTH4eckue 3aHATHA
1| Pa3nuuHble BUABI MHOTOTPAaHHUKOB. VX M300pakeHus], CEUEHUS U Pa3BEPTKU. 18 J14, M7,
CumMMeTpust TeJ BpallleH!s] © MHOTOI'paHHUKOB. Brrunciienue miomaseit 1 00beMoB. M10, IT15,
I118
CamocrosiTesibHass padora.
Pa6ota ¢ y4e6HOIi M CIpaBOYHOI IMTEPaTypoii, paboTa ¢ KOHCIEKTOM JIEKIIUH, peleH e 8 JI4, T115,
YIOPaKHEHHH M0 00pa3ily, MOAroToBKa pedepaToB B COOOIICHUIH. I18
Kouncyabranuu
IIpomexyTounas arrecTanms (3K3aMeH) 4




Beero: 276

Jli1 XapakTepUCTUKH YPOBHS OCBOCHMsI yU€OHOI0 MaTepualla UCIOIb3YIOTCS CIeyIoIue 0003HaueHNUs:
1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEee U3YUYECHHBIX 00BEKTOB, CBOHCTB);
2. — PeNpOAYKTUBHBIN (BBIOIHEHUE IEATETFHOCTH 110 00pa3Iy, HHCTPYKIIUH UJIH MTOJI PYKOBOACTBOM)
3. — IPOAYKTUBHBIH (IJITAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJHEHHUE AEATEIbHOCTH, pellieHHe TPOOJEMHBIX 3aj1a4)



4YCJIOBUSA PEAJIM3ALIUA TPOI'PAMMBI YYEBHOI'O ITIPEJMETA

4.1 MaTepuajibHO-TEXHHYECKOe o0ecrieueHne

Jl1st peasin3anuu nmporpaMmmbl y4eOHOTO TIpeMeTa IPeayCMOTPEHO HATMYHE CIIETYIOIIIX
CHEIUAIbHBIX TTOMEIIECHUH:

— Kabuner maTematuku:

— OcHoBHOe o0opynoBanue: J[locka mnonakatHas; MyNIbTUMEIUHHBIA KOMILICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); IlapTel yuenuueckue npoiinbie; Ctoi
npenoaasarens; CTyibs.

— Ilporpammuoe o6Gecrnieuenue: 1. Microsoft Windows 7 Professional (OOO
"Tlacudpux Komnbrotepsr I'pyn", 'K Ne55 ot 03.05.2011 r., nuuensus Ne48467770 ot
06.05.2011 T1.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO '"[lacuduxk
Komnetoreps! ['pyn”, I'K
Ne254 o1 01.11.2010 r., nunen3us Ned7549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBobomHOE). 4. Adobe Acrobat Reader (cBoOomHOE).

4.2 UndopmanmnonHoe odecrnieyeHne peasu3anuy NporpaMmbl

Jisa peanuzanuu  mporpaMMmbl  yuyeOHOro mpeamera OuOmuoteunsiii ¢onax BBIY
YKOMIUIEKTOBAH NIEYaTHBIMH U JICKTPOHHBIMU H3IaHHSIMH.

OOyuaroniuecs: U3 YMciia MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBbSI
oOecrieveHbl MEeYaTHBIMU W (HMJIM) JICKTPOHHBIMH 00pa30BaTEILHBIMU pecypcamu B Qopmax,
aJIalITUPOBAHHBIX K OTPaHUYCHHSIM UX 3JI0POBbSI.

OcHoBHas iMTEepaTypa
1. Amumos, UI.A. Komsrun, KO.M. wu ngp. Marematuka: anrebpa W Hayaia
MaTeMaTHYeCKOro aHajau3a, reoMerpus. Anredpa u Hadana: yueOHuk. ®I'OC / III. A. Anumos,
0. M. Komsarun u ap. — MockBa: H3narensctBo «lIpocBemienney», 2022. — 463 c. — ISBN:
9785090717298
2. Aranacan, JI.C., BbyryzoB, B.®. u np. Maremaruka: anrebpa u Havaia
MaTeMaTHYeCKOro aHan3a, reomerpus. ['eomerpus: yueOnuk (ba3oBblil u yriryOiaeHHbIH ypoBHM)
/ JI.C. ArtanacsiH, B.®. byty30B u ap. - Mocksa: U3znarensctBo «IIpocsemenuer, 2022. — 287 c. -
ISBN: 9785090876452
3. boromonoB, H. B. Anre6pa m Hayama aHanu3a: y4eOHOE MOCOOHE ISl CPEIHETO
npodeccuonansHoro oodpazosanusi / H. B. boromonoB. — Mocksa: MU3narensctBo FOpaiit, 2023.
— 240 c. — (IIpodeccmonansroe obOpazoBanme). — ISBN 978-5-534-09525-8. — Tekcr:
snektponnsbiit. — URL: https://urait.ru/bcode/469825
4. Cenpix, M.JO. MaremaTnka: y4yeOHMK M MPaKTHKyM JUIsl CPEAHEro MpodeccnoHalIbHOTO
obpazoBanus/ U. FO. Cenpix, 1O. b. I'pebenmmkoB, A.FO.llleBeneB.— MockBa: W3natenbcTBo
FOpaiit, 2021. — 443 c.— (IIpodeccuonanbaoe ob6pazoBanme). — ISBN 978-5-9916-5914-7. —
Tekcer : anexrponnsiii // OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/469860.
5. Cuspiii C.B. Jleknuu mo aHanmutHdeckoil reometpun: yueOHoe mocooue / C. B. Cussbiid. —
Mocksa : ®@usmarnut, 2021. — 254 c¢. — ISBN 978-5-9221-1925-2. — TekcT : 3IEKTPOHHBIH.-
URL: https://biblioclub.ru/index.php?page=book&id=687742

JdomosiHuTEIbHAS JIUTEPATYPaA

1. T'mcun B.b., Kpemep H.II.. Maremaruka. [Ipaktukym: ydebHoe mocobue st By3os/ B.b.
I'ucun, H. 1. Kpemep. - MockBa: UznarensctBo FOpaiit, 2023. — 204 c. - (Bricmiee obpa3oBanue). -
ISBN 978-5-9916-8785-0. - Tekcr: anexkrponnsiii. - URL: https://urait.ru/bcode/511699.

2. Kpemep H.III.. MaTtematuka [uisi Kosuiemkeii: yaebnoe nmocodue mist CITO/ H. 111 Kpewmep.
— 11-e m3a. - MockBa: MzmarensctBo IOpaitt, 2023. - 362 c.: un. - (Ilpodeccrnonansuoe
obOpazoBanme). -  ISBN  978-5-534-15601-0. -  Tekct:  osmektponHsii. -  URL:
https://urait.ru/bcode/511283



https://urait.ru/bcode/469825
https://urait.ru/bcode/469860
https://biblioclub.ru/index.php?page=book&id=687742
https://urait.ru/bcode/511699
https://urait.ru/bcode/511283

3. IlaBmouenko, lO. B. Marematuka : Y4eOHHMK H TPAKTHKYM JUISI CPEIHEro
npodeccuonaibHoro oopaszosanus / FO. B. IlaBmrouenko, H. I1I. Xaccan ; mon o6mieit pegakuueit FO.
B. IlaBntouenko. — 4-e uzj., nepepad. u gomn. — Mocksa : U3marensctBo FOpaiit, 2022. — 238 ¢. —
(TIpodheccuonansuoe obpazoBanue). — ISBN 978-5-534-01261-3. URL.: https://urait.ru/bcode/489875.

HNHTepHeET — pecypcehl:

1. www.newlibrary.ru - HoBas 37eKTpOHHAsE OMOINOTEKA;

2. WwWw.edu.ru — ¢eaepanbHbIii TOPTAI POCCUHCKOTO 00pa30BaHus;

3. http: //window.edu.ru/ - emuHOE OKHO J10CTyIa K HHPOPMAIIMOHHBIM pecypcam

4. www.fcior.edu.ru (MapopmanoHHbie, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MATEPHAIbI);
5. www.school-collection.edu.ru (Eagunas xoiutekuuu mH(POBBIX 00pa3oBaTeIbHBIX

pecypcoB).



http://www.newlibrary.ru/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

5 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA

KOHTpOJIB " OLICHKa C(bOpMHpOBaHHOCTI/I JIMYHOCTHBIX, METAIPCAMETHEIX U IPEAMETHEIX PE3YJIBTATOB

OCYHICCTBJIAKOTCA B COOTBCTCTBHUU CO CICAYIOIIUMU ITOKA3ATCIIAMMU:

Pe3yabTarsl 00yyeHus

OcHOBHbBIE N0KA3aTeJIN OIIEHKH pe3yJibTara

Tema

OnenouHoe CpeacTBo

JInyHOCTHEBIE

JI1 - chopmupoBaHHOCTH
NPEICTABICHUN O MATEMAaTHKE KaK
YHUBEPCAIBHOM SA3BIKE HAYKH,
CPEICTBE MOJICTUPOBAHHSI SIBJICHUI
W IPOLECCOB, UIEIX U METOAAX
MaTeMaTHKH

Tema 1.1. BBenenue
Tema 1.2. Pa3zButHe moHITUSI O
YucIIe

Tewma 2.1. KomOunaTopuka
Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

YCTHBIN OIIPOC (11.5.1)
YCTHBIN OpOC (11.5.1)
[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIA 0npoc (m.5.1)
YCTHBIN OITPOC (11.5.1)

JI2 - nonmmanme 3HauuMocth | Tema 1.6. Hauama YCTHBIA 0npoc (m.5.1)
MaTeMaTUKU I E Hay4yHO- | MaTeMaTUYECKOro aHaJIu3a.

TEXHUYECKOT O nporpecca, | [IpounsBonHas u e€

c(OPMHPOBAHHOCTH OTHOIIEHUS K | MPHUMEHEHHE

MaTeMaTUKe Kak K  4acTu

00I1Ie4eI0BeYeCKO KYJBTYPBI

4yepe3 3HAaKOMCTBO C HCTOpUEH

pa3BUTHUS MaTeMaTHKH,

IBOJIIOLIMEN MaTEMaTHYECKUX

nuaeu

JI3 - pasButne goruueckoro | Tema 1.3. @yHkumu u rpaduku | yCTHBIN onpoc (1.5.1)
MBbIIIEHHs], TpocTpaHcTBeHHOro | Tema 3.1. [Ipsimbie u YCTHBIA OIIPOC (1.5.1)
BOOOpaXEHUs, aJTOPUTMHUYECKON | MIOCKOCTU B MPOCTPAHCTBE [IpakTnyeckoe 3anaTne
KYJIbTYpHI, KPUTHUYHOCTH Ne 1 (camocTosaTenbHas
MBIIICHUS Ha YPOBHE, paborta)

HeoOxomumoMm st Oynymedt | Tema 3.2. Koopnunate! n YCTHBIH OMpoc (1.5.1)
npogeccuoHaTbHON BEKTOPBI [IpakTnyeckoe 3anarue

NEeSTeIbHOCTH, JUISl TPOJOJIKEHUS
00pa3oBaHMs U caMOOOPa30BaHUS

Ne 1 (camocTosiTenbHast
pabora)

JI4 - OBJIaJICHUE
MaTEeMaTHYeCKUMH 3HAHUSMHU U
YMCHUAMU, HGO6XO)II/IMI)IMI/I B
MTOBCETHEBHOM JKU3HU, TUIS
OCBOCHUS CMECKHBIX €CTCCTBCHHO-
Hay4YHBIX TUCIUTLTAH u
JTUCIUTIINH ~ TIPO(EeCCUOHATBEHOTO
MK, TUIS MONTy4eHUs
oOpazoBanmsi B 00nacTsaX, He
TpeOyIoLNX yri1yOJIeHHON
MaTeMaTH4eCKOM MOArOTOBKU

Tema 1.2. Pa3Butue moHATHS O
quCIe

Tema 1.4. Kopau, crenenu u
sorapupmsbl

Tewma 3.3. MHOrOrpaHHUKH U
KpyIJIble Tena

YCTHBIA OIIPOC (1.5.1)
[IpakTuyeckoe 3aHsATHE
Ne 1-2 (camocTosiTenbHas
pabora)

YCTHBIA OIIPOC (1.5.1)
[IpakTuyeckoe 3aHsATHE
Ne 1-3
(camocTosiTeTbHas
pabora)

[IpakTuyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabota)

JI5 - TOTOBHOCTbH U CITOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
camMo00pa3zoBaHuIo, HA
MPOTSKEHUH BCEH KU3HU

Tema 1.7. UnTerpan u ero
MIpUMEHEHNE

Tewma 3.1. Ilpsamsble u
IJIOCKOCTH B IPOCTPAHCTBE

YCTHBIN OIIPOC
(m.5.1)
YCTHBIH OIIPOC (1.5.1)




Tema 3.2. KoopauHaTel 1
BEKTOPbI

YCTHBIN OMpOC (11.5.1)

JI6 - co3HaTeabHOE OTHONICHHUE K
HEMpephIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCHEITHOM
npodeccnoHaTbEHOMI u
0OIIeCTBEHHOH AeATEILHOCTH

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

YCTHBIN OMpOC (11.5.1)

JI7 - TOTOBHOCTB U CHOCOOHOCTH K
CaMOCTOATEJIbHON TBOPUYECKOU U
OTBETCTBEHHOM NESITEIHLHOCTHA

Tema 1.3. ®ynkuuu u rpaguxu

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

JI8 - TOTOBHOCTh K KOJUIEKTUBHOM

paboTe,  COTPYIOHHYECTBY  CO
CBEPCTHUKAMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO
TIOJIE3HOH, yueOHO-

HCCIIEA0BATENIBCKOM, IIPOEKTHON U
JPYTHUX BUAAX ACSITEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUHU

[TpakTHYeckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

JI9 - OTHOIIICHHUE K
podecCHoHaIbHOM AeITeIbHOCTH
KaK BO3MOXKHOCTH y4YacTHsl B
pelIeHun JINYHBIX,
OOIIECTBEHHBIX,[OCYIAPCTBEHHBIX
o0IIeHaIMOHAIBHBIX TTPOOIIEM

Tewma 2.1. KomOunaroprka

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTUYeCKOW CTaTUCTUKHU

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTennbHast
pabora)

MeranpeameTHble

M1 - ymeHnue onpenensiTe Heln
JIeATeIILHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU UX
JIOCTHIKEHUS

Tema 1.3. ®ynkuuu u rpapuku

YCTHBIN OITPOC (11.5.1)

M2 - yMeHne BHOCUTb KOPPEKTHUBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LICIISIM,
OLICHUBATb PUCKHU IIOCIIEACTBUI
NEeSATEIbHOCTH

Tema 1.4. KopHu, crenenu u
sorapupmsbl

Tema 1.6. Hauana
MaTeMaTHYeCKOro aHaJIn3a.
IIpousBoaHas u eé
MIPpUMEHEHNE

Tema 2.2. DnemMeHTHI TEOPUH
BEPOATHOCTEHN U
MaTEeMaTHYECKON CTaTUCTUKH
Tewma 3.1. Ilpsimeie n
IJIOCKOCTH B IIPOCTPAHCTBE

[IpakTrueckoe 3aHsTHE
Ne 1-3(camocrosiTenbHas
pabora)
[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHast
paborta)

[IpakTudeckoe 3aHaTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTennbHast
pabora)

M3 - Bi1ageHHE HaBBLIKAMU
MMO3HABATEIHHOU, y4eOHO-
HCCIIEI0OBATENBCKOW U IIPOEKTHOM
JeITEIbHOCTH, HaBBIKAMU
paszpenieHus npodieM

Tema 1.3. ®ynkuuu u rpapuxu

[IpakTrueckoe
3aHSITHE
Nol(camocrosiTenbHas
pabora)

M4 - crmocoOHOCTE U TOTOBHOCTD K
CaMOCTOSATEIIbHOMY TTOUCKY
METOJIOB PEIICHUS MTPAKTUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX
METOAO0B MO3HAHUS

Tewma 3.2. KoopaunaTsel 1
BEKTOPBI

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJble Tella

YCTHBIN OITPOC (11.5.1)

YCTHBIN OTIpOC (11.5.1)

MS5 - crtocOOHOCTD BBISBIIATH

Tema  3.1. Ilpsmpie wu

YCTHBIN onpoc (1.5.1)




MPUYHUHHO-CIICICTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 337a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHNS,
HAaXOJUTb APTYMEHTHI IS
JIOKa3aTeJIbCTBA CBOUX
YTBEPKICHHI, 3a]1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS

TUTOCKOCTH B TIPOCTPAHCTBE

[IpakTuueckoe

3aHIATHE No 1
(camocTosTenbHAS
pabora)

M6 - criocOOHOCTH aHATTU3UPOBATH
HOJIyYCHHBIC B XOJIC PEIICHUSI
3aJ1a4d PE3yIbTAThl, KPUTHYECKHU
OLICHUBATH UX JOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3MCHCHHC B
HOBBIX YCIIOBUSIX

Tema 1.1. BBenenune

YCTHBIM onpoc (1.5.1)

M7 - cmocoOHOCTD
HOBEIE uneu, npeiarath
OpI/IFI/IHaJH)HI)IG IIoOaAXO0 bl nu
pellicHNs], CTaBUTh MPOOIEMBI U
3a/1a4u, JIOYCKAIOIIHE
aIbTEPHATHBHBIC PEIICHUS

BbIABUI'aATh

Tema 1.4. KopHu, crenenu u
Jorapudmpl

Tema 1.5. OcHOBBI
TPUTOHOMETPHH
Tewma 2.1. KomOunaTopuka

Tema 3.3. MHOrOrpaHHUKH U
KpyTJIble Tena

[IpakTrueckoe 3ansTHE
Ne 1-3
(camocTtosTenbHas
pabora)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTennpHaAs
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabora)

MBS - BnageHue HaBBIKAMHU
MoJIydyeHus: uHpopMaIuu 13
HMCTOYHUKOB Pa3HBIX THUIIOB,
CIIOCOOHOCTH CAMOCTOSITENILHO
OCYIIIECTBISATH MOUCK, aHAIIU3,
CHCTEMATHU3AIINIO U
HMHTEpIpeTanio HHPOpMaIu
pa3IMYHbIX BUJOB U (hopm
MIpe/ICTaBICHUS

Tewma 1.1. BBenenue

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEMN U
MaTeMaTUYeCKOU CTaTUCTUKHU

YCTHBIN ompoc (1.5.1)
YCTHBIN OITPOC (11.5.1)

MO - cnocoOHOCTh OCYIIECTBIISTh
KOMMYHHKAIIMH BO Bcex chepax
JKW3HH, apIyMEHTUPOBAHHO BECTU
JIMAJIOT, YMETh CMATYaTh
KOH(JIMKTHBIE CUTYaLUH,
Pa3BEpHYTO U JOTMYHO U3J1araThb
CBOIO TOUKY 3pEHHUSI C
UCIOJIb30BAHUEM S3BIKOBBIX

Tewma 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tewma 3.1. Ilpsimeie n
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

CpeICTB
MI10 - cmocobHocTh moHMMaTh u | Tema 3.3. MHOTOTpaHHUKU U | TPYIIIOBOE TBOPYECKOE
WCIIOTh30BaTh MPEUMYINECTBa | KPyTJIbIe Tea 3amanwue (1.5.3)

KOMaHJHOM W HWHIMBUAYAJIBHOU
paboTHI;

[PUHUMATh  LEJIM  COBMECTHOMU
JEATEeIbHOCTH, OpPraHW30BBIBATH U
KOOPAWHUPOBATH JCUCTBUS IO €€
JOCTIDKCHHIO: COCTaB/IATh  ILIAH




JNEUCTBUM, paclpenesarb pPOJh C

Y4€TOM MHEHHH Y4aCTHUKOB
o0CyX1aTh PE3YIBTaThI
COBMECTHO paboThI;

npeajarat  HOBBIE  IIPOEKTHI,
OLICHUBATh nacu C I103uuun
HOBHU3HBI, OPHUTHHAIBHOCTH,

MPAaKTUYECKOW 3HAYUMOCTH;
OCYUIECTBJIATh NO3UTUBHOE
CTpPATErn4eCcKoe MOBEJAECHUE B
Pa3JIMYHBIX CUTYALUSX, IPOSBIISATH
TBOPYECTBO U BOOOpaKEHUE, ObITH
VHULIMATHBHBIM.

MI11 - ymeHue caMOCTOATEIBHO
COCTABJIATH IJIAaH PEILICHUS
MPOOJIEMBI C YI€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUN

Tema 1.1. BBenenue

Tema 1.2. Pa3zButue moHITUSI O

YHUCIIC

Tema 1.3. ®ynkuuu u rpaguxu

Tema 1.6. Hauana
MaTEMaTHUCCKOI'0 aHaIn3a.
IIpousBogHas u e€
MIPUMEHEHUE

Tema 1.7. UHTerpan u ero
MPUMEHEHUE

Tewma 2.1. KomOunaTopuka

YCTHBIN onpoc (1.5.1)
[IpakTrueckoe 3aHsiTUE
Ne 1-2 (camocrosiTenbHas
pabora)

[IpakTnueckoe 3aHsaTHe
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTennpHas
pabora)

[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTenbHast
paborta)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

MI12 - criocoOHOCTh J1aBaTh OIEHKY

HOBEIM CUTYaIHM, BHOCHUThH
KOPPEKTUBBl B JE€ATEIbHOCT,
OIICHUBATH COOTBETCTBUE
pe3yiabTaTOB  LENAM;  BIaJICHHUE
HaBBIKAMH MO3HaBaTeILHOMN
pednexcun KakK OCO3HaHHS
COBEPIIIAEMBIX JNEeWCTBUN u
MBICIIUTENIHBIX ~ MPOLECCOB, HX

pe3yJIbTaTOB U OCHOBAHUI;
WCII0JIb30BaHUE NTPUEMOB
pedaexkcuu 115 OIIEHKH CUTYaIluH,
BBIOOPA BEPHOTO PEIICHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTHyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
paborta)

[IpenmeTtHbIe

11 - ymeHue onepupoBath
MTOHATHSIMH: OIIPEJICIICHHE,
aKcuoma, Teopema, CleICTBHE,
CBOWCTBO, MPHU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIILHBIC
(hopMyITUPOBKHU; YMEHHUE
(dbopMynupoBath 0OpaTHOE U
MIPOTUBONOJIOKHOE YTBEPKIACHHE,

Tema 1.1. BBenenue

Tema 1.4. Kopau, crenenu u
sorapupmsbl

Tema 1.5. OcHOBBEI
TPUTOHOMETPUHU

Tema 1.6. Hauana
MaTeMaTUYEeCKOro aHaIM3a.
[IponsBoaHas u e€

YCTHBIH OIIPOC (1.5.1)
YCTHBIN OITPOC (11.5.1)

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)




MPUBOJUTH MPUMEPHI U MIpUMEHEHNE

KOHTPIIPUMEPHI, IPOBOJUTH Tema 2.2. DneMeHThI TEOpUH YCTHBIHA OIIPOC (1.5.1)

JI0Ka3aTeNIbHbBIC PACCYKACHUS PU | BEPOSTHOCTEH U

pelLIeHnN 3a]1a4, OLICHUBATh MaTEeMaTHYeCKON CTaTUCTUKH

JIOTMYECKYIO TPaBUIIBHOCTh Tema 3.1. IIpsimble u [IpakTuueckoe 3ansatue Ne

paccyXaeHH IUIOCKOCTH B ITPOCTPAHCTBE 1 (camocrosiTenbHas
pabora)

Tema 3.3. MHOrOrpaHHUKH U YCTHBIH OIIPOC (1.5.1)
KpyIJIble Tena

12 - ymenue onepupoBath Tema 1.2. PazButre noHsITHsA O | YCTHBIN Oonpoc (1m.5.1)
MOHATUSMHU: MHOXKECTBO, qucie
IIOJIMHO>KECTBO, OIIEPALIUN HaJ
MHOKECTBAMH; YMEHHE
HCII0JIb30BaTh TEOPETUKO-
MHOYKECTBEHHBIN anmapar 1is
OIMCaHUs PEATIbHBIX MPOLIECCOB U
SIBJICHUH U TIpH pelIeHuH 3a]1a4, B
TOM YHUCJIE U3 IPYTUX y4EeOHBIX
IPEIMETOB

13 - ymenue onepupoBath Tema 2.1. KomOuHaropuka YCTHBIA O1IIpOC (1.5.1)
MOHATUSAMH: Tpad), CBA3HBIN rpad,
JepeBo, UK, Tpad Ha IIIOCKOCTH;
YMEHHE 3a/1aBaTh U ONUCHIBATH
rpadbl pa3TUYHBIMH CIIOCOOAMH;
HCIOJIb30BaTh Tpadbl NP peIIeHUH

3ajgad

14 - ymenue cBoOOIHO Tema 2.1. KomOuHatopuka [IpakTrueckoe 3aHsATHE
ONEPUPOBATH MOHITUSIMH: Ne 1 (camocTosiTenbHast
COUYETaHME, IEPECTAHOBKA, YHUCIIO paborta)

COYETaHMH, YUCIIO IEPECTAHOBOK; YCTHBIN Ompoc (1.5.1)

6unom HeloToHa; ymeHue
MPUMEHSTh KOMOMHATOPHbIE
(bakThl ¥ paccyXIeHUS IS
pelieHus 3a1aq

I15 - ymeHue onepupoBathb Tema 1.2. PazButne NOHATHS O | YCTHBIA OMpOC (1.5.1)
MOHATHUSIMH: HaTypajIbHOE YHCIIO, qucle [IpakTrueckoe 3aHsTHE
LIE€JI0€ YUCII0, OCTATOK MO0 MOJYJIIO, Ne 1 (camocTosiTenbHas
panroHaIBHOE YUCIIO, pabora)

HpPpALMOHATIEHOE YHCIIO,
MHOECTBA HATYPAITbHBIX, IIEJBIX,
palMOHANBHBIX, IEUCTBUTENBHBIX
YHUCeIl; YMEHHE UCIIOJIb30BaTh
MPU3HAKHU JACIIUMOCTH,
HAaUMEHBIIUH OOLINN JETUTEND U
HauMeHbIee olIiee KpaTHOE,
anroput™ EBKITMIA IpH perieHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU
MMO3UITMOHHBIMHA CHUCTEMaMH

CUHCJICHUA
16 - ymenue cBoOOTHO Tema 1.4. Kopnu, crenenu u YCTHBIN OTIpOC (11.5.1)
OIEPUPOBATH MOHATHIMU: CTETIEHb | JIOTapU(pMBbI [IpakTrueckoe 3aHsATHE

C IEJIbIM NTOKa3aTesieM, KOPEHb Ne 1-3




HaTypaJIbHOM CTETEHH, CTETIEHb C
pallnOHAJIbHBIM ITOKA3aTCJICM,
CTEINEeHb C ACHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeNeM,
jorapu@m yucia, CHHyC, KOCHHYC
Y TAaHT'€HC MPOU3BOJIBHOTO YUCIa

Tema 1.5. OcHOBEI
TPUTOHOMETPUHU

(camocTrosiTenpHas
pabora)

YCTHBIM OMpOC (11.5.1)
[IpakTrueckoe
3ansTue Nel
(camocrosiTenbHas
pabora)

I17 - ymeHue onepupoBatb
HMOHATHSMMU: TOXKIECTBO,
TOKJIECTBEHHOE TIPeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCHIIBHOCTb YPAaBHEHUM,
HEPABEHCTB U CUCTEM,
palnyoHaIbHbIE, UPPALMOHAJIbHBIE,
[I0Ka3aTeIbHbIE, CTEIIEHHBIE,
norapupmMuyUecKue,
TPUTOHOMETPUUECKHUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBbI; YMEHHUE
peliarh ypaBHEHUs, HEPaBEHCTBA U
CHCTEMBI C IIOMOILBIO Pa3IUYHbIX
IIPUEMOB; pelllaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; PUMEHSITh
YPaBHEHUs1, HEPABEHCTBA, UX
CUCTEMBI JIJIsl pELICHUS
MaTeMaTHUYECKUX 3a7a4 U 3a7ad u3
pa3aMyYHbIX 00JacTel HayKu U
peabHON )KU3HU

Tema 1.2. PazBurtue moHsATUI O
quciie

Tema 1.4. Kopnu, crenenu u

J0rapuQmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUH

[IpakTuueckoe 3anarue
Ne 1-2 (camocTrosiTenbHas
pabora)

YCTHBIM OMpOC (11.5.1)
[IpakTueckoe 3ansatue Ne
1-3 (camocTosITeNBHAS
pabora)

YCTHBIA 0npoc (m.5.1)
[IpakTueckoe 3aHsATHE
Nel  (camocrosiTenbHas
pabora)

18 - yYMEHHE cBO0OO/IHO
ONIEpPUPOBATH TOHATUAMU: Tpaduk
¢byHkuu, oOpaTHas — QyHKUUA,

KOMMO3ULUS (DYHKIMH, JTUHEHHas
¢byHKIMSA, KBagpaTuuHas QyHKUUS,

cTereHHass (QyHKIOUS C  IeJIbIM
nokasaresem,
TPUTOHOMETPHUYECKHE  (YHKIIUH,
oOpaTHblE  TPUTOHOMETPUYECKHE
¢byHKIUY, MoKa3aTenbHas 51
norapupmMuyecKas byHKUINY;
yMEHUE CTPOUTH rpaduxu
byHKIUH, BBITTOJIHATH
peoOpa3oBaHus rpadukoB
G yHKIH;

yMEHUue UCTIOTh30BaTh

rpadukun QYyHKIMA A1 U3ydeHHS
IPOLIECCOB M 3aBUCHMOCTEH IIpH

peumieHuu  3amad = U3 IpPYrux
yu4eOHbIX ~ NIpPEAMETOB U U3
peanbHOM  KU3HH, BBIpaXKaThb

dbopMynaMu 3aBHCHUMOCTH MEXAY

Tema 1.3. ®ynkuuu u rpadpuku

YCTHBIA OMIpoC (m.5.1)
[IpakTuueckoe 3aHsATHE
Ne 1 (camocTtosiTenbHas
pabora, TBOPUYECKOE
3a/1aHHE)




BCJIIMYNHaAMU,

yMEHHue CBOOOTHO
OIIEPUPOBATH TOHSATHSMHU:
YETHOCTh byHKIHH,
MIEPUOJUYHOCTD ¢byHKIHH,
OrpPaHUYECHHOCTD byHKIHIH,
MOHOTOHHOCTh ¢GyHKIMY,

IKCTpeMyM (PyHKIMH, HanOobIlIee
Y HAaUMEHbIIIee 3HAYCHUS (PYHKIIHH

Ha IIPOMEKYTKE; yYMEHUE
IIpOBOAUTH HCCIICOIOBAHUC
bynximu;

yMeHI/Ie HCIIOJIB30BATh

cBOicTBa U rpaduku QYHKIMHA i
peleHusi ypaBHEHHUI, HEPaBEHCTB
M 33amad = C  [apameTpamy;
n3o0pakaTh Ha  KOOPAWHATHOH
IUIOCKOCTH MHOJKECTBA PpeIIeHUI
YPABHEHUW, HEPAaBEHCTB U UX
CHCTEM

I19 - ymenue cB0OOHO
ONEPHPOBATH MOHATHUIMH:
MOCJIEI0BATEIbHOCTD,
apuQmeTHIecKas nporpeccus,
reoMeTpUYECKasl TPOTrPeCcCHs,
0ecKOHEeuHO yObIBaroIIast
reoMeTpUYECKasl TPOTPECCHs;
yYMEHHE 3a/1aBaTh
MOCJIEI0BATEIbEHOCTH, B TOM YHCIIC
C MTOMOIIBIO PEKYPPEHTHBIX

hopmy

Tema 1.6. Hauama

MAaTEMATHYCCKOI'O aHaJIn3a.

[IponsBogHas u e€
IIPUMEHEHNE

YCTHBIN OITPOC (11.5.1)

I110 - ymeHue onepupoBarhb
MOHATHUSIMHU: HETPEPHIBHOCTD
GyHKIMH, acUMNOTOTHl  rpaduka
¢byHKIIMM, TepBasi U BTOpas

IIPOU3BOIHAS ¢byHKuuy,
reoMeTpuyeckuii u  pusndeckuii
CMBICTT IIPOU3BOIHOM,
nepBooOpazHasi, oTpeIeTICHHBIN
UHTErpajl;  yMEHME  HaXOJUTh

acUMNTOTHl rpaduka (QyHKUIUU;
YMEHHE BBIYMCIATH IPOU3BOJHBIE
CYMMBI, IPOU3BE/IEHUS, YACTHOTO U
KOMIO3ULMU (YHKIUN, HaXOJIUTh
ypaBHEHHE KacaTelIbHON K rpauky
GbyHKIIY;

YMEHHUE UCII0JIb30BaTh
IIPOU3BOJIHYIO JUISl HCCIIEA0BAHUS
GyHKUIMH, UIs1 HAX0XKJICHUS
HAWIY4IIEro peleHus B

Tema 1.6. Hauana

MaAaT€MaTHYCCKOIro aHajin3a.

IIpousBoaHas u eé
MIpUMEHEHNE

Tema 1.7. HTerpan u ero
MIpUMEHEHNE

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTrosiTenbHas
pabora)

YCTHBIH OIIPOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTrosiTenbHas
pabora)




MPUKIIAJHBIX, B TOM YHCJIC
COLIMANIEHO-9KOHOMHYECKUX U
bu3nvecKux 3amavax, s
OTIpeIeNIEHUs] CKOPOCTH U
YCKOPEHUST; HAXOIUTh IUIONIAIU 1
00beMBI (PUTYD € TTOMOIIBIO
WHTETpaja; MPUBOIUTH IPUMEPHI
MaTEeMaTHYECKOT0 MOJICITMPOBAHUS
¢ oMo TudhepeHITnaTbHbIX
ypaBHEHUU

111 - yMenue omnepupoBarh
MOHATUAMM: KOMILUIEKCHOE YHCIIO,
COTIPSI’KEHHBIE KOMIUIEKCHbBIE

YUClIa, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO  4Mciaa,  ¢opma
3allMCM  KOMIUIEKCHBIX  YHCell

(reoMeTpuyeckas,
TPUT'OHOMCETPHUYCCKAA n
anredpanydeckas); yMETh
MIPOU3BOIUTH apu(MeTHUECKUEC
HeﬁCTBHﬂ C KOMIIJICKCHBIMU
YHCIAMH; TIPUBOJIUTH PUMEPBI
HUCITOJIB30BaHUA KOMIIJICKCHBIX
qrcen

Tema 1.2. Pa3zButue noHITUSI O
YucIIe

YCTHBIM OMpOC (11.5.1)

112 - ymenue cBoO60OHO
OIIepUPOBATh MOHATUSAMU: CPETHEE
apupMeTHyecKoe, MeIMaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIEEe
3HAUEHUS, pa3Max, IUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE IS
OIMCAHHUs YUCIIOBBIX IaHHBIX;
YMEHHE UCCIIeI0BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM
YHClie C IPUMEHEHUEM
rpadu4ecKux METOJI0B U
AJIEKTPOHHBIX CPE/ICTB;
rpau9IecKy UCCIIEA0BATh
COBMECTHBIE HAaOJIIOICHHS C
MTOMOLIBIO JHarpamMM paccerBaHUs
U JIMHENHOW perpeccuu

Tema 2.2. DnemMeHTHI TEOPUH
BEPOATHOCTEHN U
MaTEMaTH4ECKON CTaTUCTUKH

YCTHBIN OIIPOC (11.5.1)
[IpakTnueckoe 3aHsATHE
Ne 1 (camoctosiTenbHas
pabora)

[113 - ymeHue Hax0UTh
BEPOSITHOCTH COOBITHI C
HCIOJIb30BaHUEM IpahUIECKUX
METOJIOB; IPUMEHSATD IS PEeLICHUs
3a7a4 (OPMYIIBI CIOKEHUS U
YMHO>KEHHS BEPOSITHOCTEN,
(dbopMyITy OITHOM BEpOATHOCTH,
dhopmyny beprymm,
KOMOWHATOpHbIE (DaKThI U
(GopMyIIbl; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITUH; YMEHHE

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEHN U
MaTEMaTH4ECKON CTaTUCTUKH

YCTHBIH OIIPOC (1.5.1)
[IpakTnueckoe 3aHsATHE
No 1 (camocTosiTenbHast
pabora)




OIIEpUPOBATH NOHATHIMH:
Clly4aiiHasi BeJINYMHA,
pacnpezelieHue BEpOsTHOCTEH,
MaTeMaTHYECKOE 0XKUAAHUE,
JUCIIEPCUs U CTaHJAPTHOE
OTKJIOHCHME CIIy4alHOW BEJIMYUHBI,
GyHKIMHU pacupeneneHus u
IIJIOTHOCTU PaBHOMEPHOTO,
IIOKAa3aTeIbHOI0 U HOPMAJIBHOTO
pacIpeiesieHni; yMEHUE
HCII0JIb30BaTh CBOMCTBA
W3YYEHHBIX pacIpeneleHun Ul
pelIeHns 3a/1a4; 3HaKOMCTBO C
MOHATUSIMU: 3aKOH OO0JIBLINX
YHCel, METO/bl BHIOOPOYHBIX
HCCIIEA0BAHUM; YMEHUE IIPUBOIUTH
IIPUMEPHI NIPOSIBJIICHUS 3aKOHA
OOJIBIINX YKCEI B IPUPOIHBIX
OO0I1IECTBEHHBIX SIBJICHUSAX

[114 - ymenue cBoOOIHO
OIIEpUPOBATh IOHATUSAMU: TOUKA,
npsimasi, IJI0CKOCTh, IIPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKUN yTOJI,
JBYTPAaHHBIN yroJl, TPEXTPAHHBINA
yToJl, IepeceKarnmecs,
napajJiesIbHble U
CKPEILNBAIOIINECS NIPSIMBIE,
HapaIeIbHOCTb U
NEPIEHIUKYJIAPHOCTD MPSIMBIX U
IIJIOCKOCTEH, YIOJl MEXAY
MPSIMBIMU, YTOJI MEKY IPSIMON 1
IUIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU; YMEHHE
WCII0JIb30BaTh MIPU PEIICHUH 3a]a4
U3yueHHbIE (PAKTHI U TEOPEMBbI
IUTAaHUMETPUH; YMEHUE OLIEHUBATh
pa3mepbl 00BEKTOB B OKPYKarOIIeM
MUpE; YMEHUE ONEePUPOBATh
MOHATUSIMU: MHOTOI'PaHHUK,
ceueHne MHOTOTpaHHHUKa,
IIPaBWIbHBII MHOTOI'PaHHUK,
npu3Ma, nupamujaa, Gpurypa u
MIOBEPXHOCTh BpAIllEHUs, IIMIINHAD,
KOHYC, 1map, chepa, pa3BepTKa
MIOBEPXHOCTHU, CEUEHUS KOHYCA U
UWIMH]IPA, apajlieIbHbIe OCH WU
OCHOBAHUIO, CEUEHUE 111apa,
IUIOCKOCTB, Kacaromasicst chepsl,
LWIMHpA, KOHYCa; YMEHHUE
CTPOUTH CEYECHHE MHOTOI'PAaHHUKA,
n300pakaTh MHOTOTPaHHUKH,
(Gurypsl U NOBEPXHOCTH BpaILlEHUS,

Tewma 3.1. Ilpsamsble u
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
[IpakTuueckoe 3anarue
Nel (camocTosiTenbHas
pabora)




UX CEYCHUS, B TOM YHCIIE C
MIOMOIIIBIO AJIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSATH CBOWCTBA
reoMeTpuuecKkux Quryp,
CaMOCTOSITEITLHO (hOPMYJITHPOBATH
OIIpeJIeJICHUs] M3y4aeMbIX (UTYD,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX
Y TIPU3HAKaX T€OMETPUIECKUX
¢uryp, 000CHOBBIBAThH WU
OIIPOBEPraTh UX; YMEHUE
MPOBOJIUTH KJIacCH(PUKAIMIO HUTYP
10 Pa3JINYHBIM MTPU3HAKAM,
BBINOJIHATH HEOOXOTMBIC
JIOTIOJTHUTEIILHBIE TOCTPOCHUS

115 - ymenue cBo6OIHO
OTIEPUPOBATH TTOHITHSIMH:
wiomanb Gurypsl, o0bemM GuUrypsl,
BEJIMYMHA yTJIa, PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEXTy TIPSIMBIMH, PACCTOSTHUE
MEX]y TUIOCKOCTSIMHU, IIJIOIIA]Th
cdepsl, IIoMaab TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCA,
WIAHIPa, 00BeM Ky0a,
MPSIMOYTOJIBHOTO
napajuiesienuIe/1a, TUPaMUIbI,
MPHU3MBI, IWIMHIPA, KOHYCA, [apa;
YMEHHE HaXOIUTh OTHOIICHUE
00BbEMOB MO0OHBIX HUTYP

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIEe Tela

YCTHBIA 0npoc (m.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocrosiTenbHas
pabora)

[116 - ymenue cBo601HO
OIEepPUPOBATH MOHATHIMU:
JBYKEHUE, TTApauIeIIbHBINA
MePEeHOC, CUMMETPUS Ha MIOCKOCTH
U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue Mo100us,
10/100HbIE PUTYPBI; YMEHHUE
pacrio3HaBaTh paBHbIE U IOJJOOHBIE
¢burypsl, B TOM 4HcIe B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; YMEHUE
WCTIOJIH30BATh TEOMETPUUYECKHE
OTHOILICHHUSI, HAXOIUTh
Te€OMETPHYECKUE BETHUNHBI
(VMHa, yroJ, IIoNaab, 00beM)
MIPH PEUICHNUH 33/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U U3
peanbHON JKU3HU

Tewma 3.1. Ilpsmeble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTenbHast
paborta)

117 - ymenue cB060IHO
ONEPHPOBATH MTOHATHIMH:
MpsAMOYIOJIbHAs CUCTEMA
KOOPAMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJJMHATHI BEKTOPA,
CyMMa BEKTODPOB, IIPOU3BEICHHUE

Tema 3.2. KoopauHatel u
BEKTOPBI

YCTHBIH OIIPOC (1.5.1)
[IpakTyeckoe 3aHATHE
Nel (camocTrosiTenbHas
pabora)




BEKTOpa Ha YUCJIO0, PA3JIOKECHUE
BEKTOpa 10 0a3ucy, CKaIIpHOE
MPOU3BEJICHUE, BEKTOPHOE
MPOU3BEICHUE, YTOJI MEXKIY
BEKTOpaMHU; YMEHUE HCIIOIb30BaTh
BEKTOPHBIN U KOOPAUHATHBIN
METOJI JUIsl peIICHUs
F€OMETPUUYECKHX 3a/1a4 U 337124
JIPYTUX YYEOHBIX TIPEIMETOB;
OMEepUPOBATH MOHSATUSMU: MATPHUILIA
2 x 2 u 3 x 3, onpeaenuTenb
MaTpUIlbl, TCOMETPUUECKUN CMBICIT
ONPEACITUTEIS

[118 - ymenue moaenupoBarb
peabHble CUTYalluu Ha 3bIKE
MaTEMaTHKH; COCTaBIIATh
BBIP)XEHUS, ypaBHEHMUS,
HEPAaBEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 33J]a4H, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIENH C
HCIOJIb30BaHUEM allnapaTa
anredppl, UHTEPIPETUPOBATH
MIOJIyYEHHBIH pe3ysbTaT; CTPOUTh
MaTeMaTU4ECKHUE MOJEIH C
ITOMOUIBIO0 TEOMETPUUECKUX
MOHATUM U BEJIMYUH, pEIIaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE
3aJa4u; COCTABIIATh
BEPOATHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATH MOTYyUEHHBIN
pe3yJIbTaT; pelaTh NPUKIIaJ HbIE
3aJa4u CpeICTBaMU
MaTEMaTHYECKOI0 aHaJIn3a, B TOM
YHCIIe COLUATBHO-DKOHOMUYECKOTO
1 GU3UYECKOro Xapakrepa

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHaln3a.
[IpousBoaHas u eé
MIPUMEHEHHE

Tewma 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEH U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 3.2. KoopauHatel u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJIble Tena

[IpakTrueckoe 3ansTHE
Nel (camocTositenbHas
pabora)

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Nel (camocTosiTenbHas
pabora)

[IpakTueckoe 3aHsTHE
Nel (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsiTHE
Nel (camocTrosiTenbHas
paborta)

[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbHas
pabora)

I119 - ymenue BoIOUpaTh
MOAXOIALINN METOJ JUIs PELLICHUS
3aJ1a4yM; MIOHUMaHUe 3HAaUMMOCTH
MaTEMaTHKU B U3y4YE€HUU
MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SABJIEHUH; YMEHNE
pacrio3HaBaTh [IPOSIBICHNE 3aKOHOB
MaTEMaTHKHU B UICKYyCCTBE, YMEHHE
MPUBOJIUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUH
POCCHIICKON 1 MUPOBOM
MaTEMaTHYECKON HAYKH

Tema 1.1.BBenenue

Tema 2.1. KomOunaropuka
Tewma 3.1. Ilpsimele n
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
YCTHBIH OIIPOC (1.5.1)
YCTHBIN OITPOC (11.5.1)

JUJ1sl OLIeHKHU TOCTHKEHHUS 3aIUIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHHS IO MPEAMETY pa3padoTaHbl
KOHTPOJIBHO-OLICHOYHBIE CPECTBA IJIs TPOBEAEHUS TEKYILEr0 KOHTPOJIA U IPOMEKYTOUHOU

aTTeCcTalluy, KOTOphIe MpUjaratoTcs K paboueil mporpamme mpeamera.
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1 O0uIne cBeIeHUA

®onn oneHouHbIX cpenactB (maee — POC) mpemHasHadyeH JIT KOHTPOJS W OIECHKH
00pa3oBaTeNbHBIX JIOCTHKEHUH, OOydJaroImmxcs 1Mo mporpamme ydeOHoro mpenmera OOIL.07
Maremaruka.

@®OC BKIIOYAIOT B ceOs KOHTPOJIBHBIE MAaTEPUaANbl Ui MPOBEACHUS TEKYIEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEXYTOUHOH aTTeCTallid IO MpPeIMETy, KOTopas IMpOBOAUTCS B (opme
9K3aMeHa (C HCIIOJIb30BAaHMEM OIIGHOYHOTO CPEJICTBA — YCTHBIH ONpOC B (OopMEe OTBETOB Ha
BOIIPOCHI OMJICTOB, BHIITOJHEHHE MUCHbMEHHBIX 3a/IaHH)

2 Ilnanupyemble pe3yjabTaTbl OOy4YeHHSI MO TMpeAMeTy, olOecrneduBaloIIue
pe3yJabTaThl 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMBbl

Ko
pe3ymiaTa HanmMeHoBaHue pe3ynbTata o6ydeHus
o0yuenus’

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN O MATEMATUKE KaK YHUBEPCATbHOM SI3bIKE

J1 HAyKH, CPEICTBE MOJICTTMPOBAHUS SIBJICHHUH U MPOIIECCOB, UACIX U METOJaX
MaTeMaTUKU
MOHMMAaHWE 3HAYMMOCTHM MaTEeMaTHKU /Jisi HAay4YHO- TEXHUYECKOro Iporpecca,

o c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe Kak K 4acTH 06HIC‘I€JIOBG‘ICCKOIEI
KyJIbTYpbl 4epe3 3HAaKOMCTBO C MCTOpUEH pa3BUTHUS MAaTEMaTHKH, 3BOJIOIUEH
MaTeMaTHYCCKUX HACH
pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpaXEHUS,

B QITOPUTMUYECKON KYJIBTYpPbI, KPUTUYHOCTH MBIIIICHUS HAa yPOBHE, HEOOXOIUMOM
Jutst Oyyiied mpohecCUOHATBHON NeTeNbHOCTH, AJIs POJOJKeHHsI 00pa3oBaHus U
OBJIaJICHUE MaTeMAaTUYECKUMU 3HAHUSAMHU W YMEHHSIMH, HEOOXOJUMBIMU B

T MMOBCETHEBHOM >KHM3HU, NI OCBOCHMSI CMEKHBIX €CTECTBEHHO- HAYUHBIX TUCIUTIINH
U TUCLUTUIINH NMPOQeCcCUOHAIBHOTO UK, IS MOJIy4eHUs 00pa3oBaHus B 001aCTX,
HEe TPeOYIOMUX yriTyOJIeHHON MaTeMaTHYECKOM MOTOTOBKH

715 TOTOBHOCTh U cr£0006HOCTL K 00pa3oBaHHIO, B TOM 4YHCJIE camMo00pa3oBaHUIO, Ha
MPOTSKEHUH BCEH YKU3HU

TT6 CO3HATENbHOE OTHOIICHHE K HETPEPhIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCTEIIHOMN
poeCCHOHAIBHON U 0OIIECTBEHHOMN JESTEILHOCTH

17 TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOW W OTBETCTBEHHOM
JIeITEIIbHOCTH
TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHUKAMHU B

J18 00pa3oBaTeNbHOM, 00IIIeCTBEHHO-ITOJIE3HOM, y4eOHO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOM M IPYTrUX BUJAX JE€ATEIbHOCTH
OTHOIIIEHHE K TPO(PECCHOHAIBHON EATeTFHOCTH KAaK BO3MOXKHOCTH Yy4YacTUsS B

J19 pEIIeHUH JHUYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIEHAIMOHATHHBIX
npo0emM

M YMEHUE OINpEAeNsITh LIEeNU AEITeIbHOCTH, 33JaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHIKEHUS

N YyMEHHUE BHOCHUTH KOPPEKTHBBHI B )IeSITeJ'II)HO(iTB, OILICHHBAaThL COOTBETCTBHE
pE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN JESTEIBbHOCTH

M3 BIIaJICHUE HABBIKAMH TTO3HABATEILHOM, y4eOHO- MCCIIEIOBATEIBCKOW U MPOSKTHON
JESITEIbHOCTH, HABBIKAMU pa3pelieHus mpooaem

M4 CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSATEIBHOMY TIOMCKY METOJOB PEIICHHS
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB MMO3HAHUS
CIOCOOHOCTH BBISIBIIATH MPUYNHHO-CJICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBAThH 3a71a49y,

M5 BBIJIBUTATh TUINIOTE3Y €€ PEUICHUs, HaXOAUTh apryMEHThI JUIsl JOKA3aTelIbCTBa CBOMX
YTBEP)KJICHHM, 3aaBaTh TapaMeTPbl M KPUTEPHUH PEIICHUS




Kon
pesyibTara
oOyuenus’

HaumMeHoBanue pesynbTara o6ydeHus’

M6

CIIOCOOHOCTh aHAJIM3UPOBATh TOJYUYCHHBIE B XOJI€ PEIICHHUS 3a/Jaud Pe3yJbTaThl,
KPUTHUYECKHU OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX

M7

CIIOCOOHOCTH BbIIBUI'aTb HOBBIC HJACH, NpCAjiaraTb OPUIMHAJIBHBIC IIOAXOAbI U
pE€UICHUS, CTAaBUTH HpO6J’IeM]':>I " 3a71a4M, JOMMYCKAIOIIKEC aJIbTCPHATHBHBIC PCIICHUS

M8

BJIAJICHHE HAaBbIKAMM TIOJIydeHHs] HH()OpPMAIUM M3 HCTOYHUKOB PAa3HBIX THIIOB,
CHOCOOHOCTh CaMOCTOSITENIBHO OCYLIECTBISATh IOUCK, aHAJINU3, CUCTEMATU3ALUI0 U
MHTEpHpEeTanrio HHPOPMALUU PA3THYHBIX BUOB U (OPM MPEICTABICHHS

M9

CHOCOOHOCTh  OCYIICCTBJIATh ~KOMMYHHUKAllMM BO  BCeX cdepax  IKHU3HH,
APrYMCHTUPOBAHHO BECTU AHUAJIOr, YMCTb CMAT1aTb KOH(i)HI/IKTHBIC CUTyaluu,
pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PCHHUS C MCIIOJIb30BAaHUEM SI3bIKOBBIX
CpPEJICTB

M10

CIOCOOHOCTh MOHMMAaThb U  HCIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHJHOW H
WHIUBUTyaJIbHON PabOThI;

MPUHUMATh 1M COBMECTHOMW JCATEIBHOCTH, OPraHU30BBIBATh U KOOPJIUHUPOBATH
JIEUCTBUSI MO €€ JOCTIKEHUIO: COCTABIISITH TUIAH JEHCTBUM, pacCIpeAesiiaTh POJIA C
Y4€TOM MHEHUN YYACTHUKOB O0CYXAaTh Pe3yIbTaThl COBMECTHON PaOOTHI;
mpeasiaraTh ~ HOBBIE  TMPOEKTHI, OLIEHUBaTh HWJEU C TO3HUIMH  HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMUECKOE MOBEJACHUE B PA3IUYHBIX CHUTYaIUSX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPaKCHHE, ObITh MHUITUATHBHBIM.

Ml11

YMEHHE CaMOCTOSITEIbHO COCTAaBIIATh IUIAH pEHICHUS TPOOIEeMbI C y4EeTOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U ITPEINOYTEHUI

M12

CIIOCOOHOCTh J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B
JeATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIENISAM;

BJIa/ICHUE HaBbIKAMU IO3HABaTENbHON pediIeKkcuu Kak OCO3HAHHUS COBEPIIAEMBIX
JIEHCTBUN U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;
UCIIOJIb30BaHUE MPHUEMOB pe(JIeKCUu Ui OLEHKH CHUTyallid, BbIOOpa BEpPHOTO
peuieHus

11

YMEHHE OICPUPOBATh MOHITHIMHE: OINpEACIiCHUEe, aKCMOMa, TeopeMa, CIIEIICTBUE,
CBOICTBO, TpPHU3HAK, J0KA3aT€IbCTBO, PABHOCHUIBHBIE (DOPMYIHPOBKU; YMEHHE
dbopmynupoBaTh OOpaTHOE U MPOTUBOINOJOKHOE YTBEPXKIEHUE, MPHUBOJUTH
MPUMEPBI U KOHTPIIPUMEPHI, TPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHUS TIPU PEIICHUU
3a/1a4, OI[CHUBATH JIOTHYCCKYIO MPABUIIBHOCTh PACCYKICHUI

2

YMEHUE OIEpUPOBaTh IOHATUAMHU: MHOXKECTBO, IOJMHOXECTBO, OIEPALMHU HaJ
MHOXXECTBAMHU; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar i
OIMCAHUs PEAIBHBIX IIPOLECCOB U SIBICHUH U IPU PEIICHUM 3a/1ad, B TOM YUCIE U3
JPYTUX y4EOHBIX MPEIMETOB

JIK]

YMEHHE OIEepUpPOBaTh MOHATUSAMU: rpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTb W OIMUCBHIBaTh Tpadbl pPa3TUYHBIMU CHOCOOAMH;
MCII0JIb30BaTh Tpadbl MPH pEICHNUH 3aa4

14

yMEHUE CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: COUETAHHE, NEPECTaHOBKA, YHCIIO
COUETaHWM, 4YHCIO TMepecTaHoBOK; OuHOM HblOTOHA; yMeHUE MNPUMEHSTH
KOMOWHATOpPHBIE (DaKThI U PACCYKJIEHHS JUI pelIeHNs 3aa4

I15

YMEHHE OMEPUPOBATH MOHATUSMH: HATYpAJIbHOE YHCIIO, LET0€ YHUCIO0, OCTATOK IO
MOJAYJIIO, PallMOHAJIBLHOE YUCIIO, UPPALMOHAIIBHOE YHUCIIO0, MHOXKECTBA HATYPAJIbHBIX,
LEJbIX, PAllMOHAIBHBIX, JEMCTBUTEIbHBIX YHCEN; YMEHUE HCIOJIb30BaTh MPHU3HAKU
JIENUMOCTH, HAMMEHBINIUK OOIIMI JenuTenh W HauMeHblee o0lnee KpaTHOE,
agroput™ EBKIMIa 1nOpu  pelIeHWM  3a7a4y; 3HAKOMCTBO C  pa3jIMYHBIMU
MO3UIIMOHHBIMH CHCTEMAaMHU CUHCIICHHS




Kon

pe3ynbrara

00ydeHHS

1

HaumMeHoBanue pesynbTara o6ydeHus’

I16

YMEHHE CBOOOJHO OIEPUPOBATH TOHATHUSIMH: CTENCHb C IIEJIBIM IOKa3aTelieM,
KOpPEeHb HATypaJbHOW CTENEHU, CTEIEHb C PAllMOHAJIbHBIM I1OKa3aTelieM, CTEIEHb C
JEHCTBUTENLHBIM (BEIIECTBEHHBIM) MTOKA3aTeIeM, JIorapu@M ducia, CHHYC, KOCUHYC
Y TAHT€HC MPOU3BOJILHOTO YHCIIa

117

YMEHHUE OIEepUPOBATh MOHATUSAMH: TOXKIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUeE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMa YPABHEHUHW M HEPABEHCTB, PAaBHOCUIIBLHOCThb
YPaBHEHHH, HEPABEHCTB M  CHCTEM, palMOHAJbHBIC, HPPALMOHAJIbHBIE,
noKaszareJbHbIe, CTEIIEHHBIE, JIorapu(pMUIeckne, TPUTOHOMETPHUECKUE ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBl; YMEHHME DPELIATh YPABHEHHUs, HEPABEHCTBA U CUCTEMBI C
IIOMOILBIO PA3JIMYHBIX [PUEMOB; PEIIATh YPABHEHMs, HEPABEHCTBA U CHCTEMBI C
[apaMeTpoM; MPHUMEHATb YPAaBHEHUSA, HEPABEHCTBA, MX CHUCTEMBI I PELLICHUS
MaTeMaTUYECKUX 3a7a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U peaJbHOM KU3HU

I18

yYMEHHE CBOOOJIHO OMEepUPOBATh MOHATUAMU: rpaduk PpyHKUIMU, oOpaTHas QyHKIUS,
KOMITO3UIUS (PYHKIUH, JMHEHHas (yHKIMS, KBajpaTHuyHas (DYHKIHsS, CTEIICHHAs
GyHKIMS C [eJIbIM  TOKas3aresieM, TPUTOHOMETpHUYECKHne (QYHKUIUH, OOpaTHbIC
TPUTOHOMETPHUYECKUE (DYHKIMH, IOKa3aTelbHas W Jorapupmuueckas (yHKIUU;
yYMEHUE CTpPOUTh Tpapuku (QYHKIHUHA, BBHINONHATH TNpeoOpazoBaHusi TpaduKoB
(GyHKIMH; yMEHUE HCIIOJIb30BaTh TpapUKu (YHKIUN I W3YYEHHUS TPOIIECCOB H
3aBHCUMOCTEH MPH PEUICHNUH 33/1a4 U3 APYruX y4eOHBIX MPEIMETOB M U3 PEaTbHOM
KU3HHM, BBIpAKATh (OPMYJIAaMH 3aBUCUMOCTH MEXAYy BEIUYMHAMH; YMEHHUE
CBOOOJTHO ONEPUPOBATH MOHATHIMHU: YETHOCTHh (PYHKIIUH, TIEPHOJMIHOCT (DYHKIINH,
OTPaHUYCHHOCTh (PYHKIIMM, MOHOTOHHOCTh (DYHKIHH, OKCTPEMyM (YHKIIUH,
HanOoJpIllee ¥ HaWMEHbIIee 3HaueHWs (QYHKIMM Ha TPOMEKYTKE;, yMEHHE
IPOBOJUTH MCCIeN0BaHUE (YHKIMU; YMEHUE HCIIOJIb30BaTh CBOWCTBA M Tpa(UKH
GyHKIOMI 151 pelieHus ypaBHEHUM, HEpaBeHCTB M 3aJady C IapaMeTpaMy;
n300pakaTb Ha KOOPJAMHATHOW IUIOCKOCTM MHOMKECTBA pELICHUH ypaBHEHMH,
HEPAaBEHCTB U UX CHUCTEM

19

yYMEHUE CBOOOTHO OIIEpUpPOBAThH HOHATHSMM: IIOCJIEI0BATEIBHOCTb,
apudmernyeckas  MpoOrpeccHsi, TeoMeTpuyeckas IMporpeccus, OECKOHEUHO
yOBIBaroIIasi TeOMETpUUECKasi MPOrpeccusi; yMEHUE 3a/1aBaTh MOCIE0BATENbHOCTH,
B TOM YHCJIE C IOMOIIIbIO PEKYPPEHTHBIX (PopMyI

110

YMEHHE OINEepPUPOBATh MOHITUSIMH: HENPEPHIBHOCTh (YHKIMH, aCUMIITOTHI rpaduxa
GbyHKIMY, TIepBasi ¥ BTOpasi NPOU3BOHAS (QYHKIIMH, FTEOMETPUUECKUNA U PU3NIECKUIT
CMBICJI TIPOM3BOJTHOM, MepBOOOpa3Has, ONpeaeIeHHbI UHTErpall; YMEHHE HaXOIUTh
acUMNTOTHl Trpaduka (QYHKIUU; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YaCTHOIO W KOMIIO3MIMU (PYHKIMH, HAaXOAUTh YypaBHEHHUE
KacaTeNbHOM K rpaduKy QyHKINY;

YMEHHUE UCIOJb30BaTh MPOM3BOJIHYIO [UIA HCCIEeNOBaHUS  (QYHKIMHA, s
HAXOX/ICHHS HaWIydlllero pelIeHUs B MPUKIAAHBIX, B TOM YHCJIE COLHUAIbHO-
HKOHOMHMUYECKUX M (PU3MUYECKHUX 3a7ayax, JUIsd ONpe/leIeHUus] CKOPOCTH U YCKOPEHHS;
HaXOJUTh IUIOMIAU U 00bEeMBI (PUTYP C MOMOIIBI0 UHTETPajia; MPUBOAUTH PUMEPHI
MaTeMaTHYECKOr0 MOJICIMPOBAHUS C MOMOIIBIO U] epeHInanbHbIX YpaBHEHUH

11

YMCHUC OIICpHUPOBATH IIOHSATUAMMU. KOMIIJICKCHOC Yqucio, COIIPSAKCHHBIC
KOMIUICKCHBIE YHCIIa, MOJYJIb W apryMEHT KOMIUJIEKCHOTO 4Hcia, ¢opma 3arucH
KOMILIEKCHBIX 4HCeN (TreoMeTphuecKas, TPUTOHOMETPHUECKas W ajreOpandeckas);
YMCTh MNPOU3BOIHUTH apI/I(bMeTI/I‘-IeCKI/IC HeﬁCTBHH C KOMINUICKCHBIMHU 4YHUCJIaMHU,
NPUBOJIUTH TIPUMEPHI UCTIOIB30BaHUSI KOMIICKCHBIX YHCEIT

112

YMCHUC CBO60,Z[HO OINCPpHUPOBATH MOHATUAMU. CPCAHCC apI/I(bMeTI/I‘-IeCKOG, MCaraHa,
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HauOoNbllleE M HaUMEHbIIEE 3HAYEHUs, pa3Max, JAUCIEpPCHs, CTaHIApPTHOE
OTKJIOHEHHE JUIsl  ONMCAaHWsl  YHUCJIOBBIX  JAHHBIX; YMEHHE  HCCJIENOBATh
CTaTUCTHYECKUE JTaHHBIC, B TOM YHUCIE C NMPUMEHEHUEM TrpadUIecKuX METOJOB H
JJIEKTPOHHBIX CPEJCTB; TpaUUECKH HCCIEJ0BATh COBMECTHBIC HAONIIOJCHUS C
IIOMOIIBIO AMarpaMM PacCEUBaHUs U JINHEWHON PErpeccuu

113

YMEHUE HAaXOIUTh BEPOATHOCTH COOBITHA C WCIOJB30BAHUEM TIpaduyecKux
METOJIOB; HPUMEHATH Ul pEIICHHs 337a4 (OPMYINIBI CIOKCHHS M YMHOKCHHUS
BEPOSTHOCTEW,  (GopMyly  TONHOH  BepoATHOCTH, (opmyny  beprysm,
KOMOHMHATOpHBIE (aKThl U (POPMYJIBI; OLICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITHIA;
YMEHUE OINEpUpOBaTh MOHATUSAMH: CllydyailHass BENUYMHA, paclpeeeHue
BEPOATHOCTEH, MaTEMAaTHYEeCKOE OXKUAAHUE, TUCTIEPCUS U CTAHAAPTHOE OTKIIOHEHHE
CIlydaifHOW BENMYWHBI, (YHKIMH PACTPENCICHUS W IUJIOTHOCTH PAaBHOMEPHOTO,
IIOKa3aTeILHOTO M HOPMAJIBHOTO paclpeieieHuil; YMEHNE UCIIONIb30BaTh CBOWCTBA
M3YUEHHBIX paclpeeeHui sl pelIeHus 3a7a4; 3HAKOMCTBO C TOHSATHIMHU: 3aKOH
OOJIBIIMX 4YHCEN, METOAbl BHIOOPOYHBIX HCCIIENOBAHUI, YMEHHE NPUBOIUTH
HNpUMEpBl TPOSBICHUS 3aKOHA OOJBIIMX YUCET B NMPHUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSAX

1114

YMEHHE CBOOOJHO OMNEPUPOBATH TMOHATUSAMHU: TOYKA, TpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUI yroJl, IBYTPaHHbIN yroJl, TPEXIPaHHbIM yrodi,
NepECEKAIOIINECs, TapauIeIbHbIE U CKPEIIMBAIOIINECS NPSIMbIE, MapaIeIbHOCTh U
NEPIEHIUKYJIAPHOCTD MPSMBIX M IUNIOCKOCTEH, YroJI MEXAY IPSIMbBIMHU, YTOJl MEXIY
OpsIMOM M IIJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMU; YMEHHE HCIOJb30BaTh IPU
peLIeHUH 3a7ay U3ydYeHHbIe (aKThl U TEOPEMbI IUIAHUMETPUH; YMEHUE OLICHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOLIEM MHpE; yMEHHE OINEepUPOBATh MOHATUSMHU:
MHOTOTPaHHHMK, CEYEHHWE MHOIOIPAaHHUKA, IPABWIBHBI MHOTIOIDAaHHUK, IIpHU3Ma,
nupaMuja, ¢urypa ¥ HOBEPXHOCTh BpalleHMs, LMIUHAP, KOHYyC, map, cdepa,
pa3BepTKa INOBEPXHOCTH, CEUEHHUS KOHYCa W IWIMHAPA, NapajuleIbHbIE OCH WIIU
OCHOBaHHIO, CEYEHME Ilapa, IJIOCKOCTb, Kacaromasics cephl, LWINHIPA, KOHYCA;
YMEHHUE CTPOUTh CEYCHHE MHOTOTPaHHUKA, H300pakaTh MHOTOTPAHHUKH, QUTYpPBI U
MOBEPXHOCTU BpAIIEHMs, UX CEYEHHUS, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX
CPE/ICTB; YMEHHE NPUMEHATh CBOICTBa r€OMETPUYECKUX (DUTYp, CAMOCTOATEIBHO
bopMynupoBaTh ONpENENIeHUs H3y4aeMbIX (Uryp, BBIIBUraTh TUIOTE3Bl O
CBOICTBaxX M MpU3HAKaX reOMETPUUECKUX (puryp, o0OCHOBBIBATh WJIM ONPOBEPraTh
UX; yMEHHe NpPOBOIUTH Kiaccu(uKaluuioo (UIyp MO pPa3IUYHBIM IPU3HAKaM,
BBINOJIHATh HEOOXOAUMBIE TIOMOJHUTENbHbIE TOCTPOCHHUSI
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YMEHHE CBOOOJHO OINEpPUPOBATH MOHATUSAMU: IUIOMIAAL (GUTYpHI, 00beM (GUTYpHI,
BEJIMYMHA yTJIa, pACCTOSTHHE OT TOYKH JO MIOCKOCTH, PACCTOSIHIE MEXTY MPSIMBIMH,
paccTosTHUE MEXAY TUIOCKOCTSMH, IUIOMIAIb CQepbl, IUIOMAJb TOBEPXHOCTH
NUPaMUJIBI, TPU3MBL, KOHYCa, UWJIMHApPa, O0O0BeM Kyba, MPSIMOYrOJILHOTO
napajuieJienumnea, MUPAMHJIbI, TPU3MBI, I[WIMHApPA, KOHyca, IIapa; YMCHHE
HAXOJUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (QUTYD
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yMEHHE CBOOOJIHO ONEpPUPOBATH MOHSITHSIMU: JABH)KEHUE, NapauIeIbHBIA MepeHoc,
CUMMETpPHS Ha IJIOCKOCTU U B MPOCTPAHCTBE, ITOBOPOT, MpeoOpazoBaHue 1000w,
nolo0HbIe (PUTYpBI; YMEHHE pacro3HaBaTh paBHbIE M MOJOOHBIE (DUTYPHI, B TOM
quciie B IPUPOJE, UICKYCCTBE, apXUTEKTYPE; YMEHUE UCIIOJIb30BATh T€OMETPUUECKHE
OTHONICHUSI, HAXO/AUTh T€OMETPUYECKHE BEIMUNHBI (IJTMHA, YTOJl, IJI0Aab, O0BEM)
IpY PEUICHUH 33/1a4 U3 IPYTUX YUYEOHBIX IPEAMETOB M U3 PeabHOM KU3HU

17

yMeHHE CBOOOJHO ONEpUPOBATh MOHSTUAMU: MPSAMOYTOJbHAS CHUCTEMa KOOPJAMHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, MPOU3BECHHE
BEKTOpa Ha YHUCIO, PA3JIOKEHHE BeKTopa Mo 0a3ucy, CKalsipHOE MpPOM3BEICHUE,
BEKTOPHOE TMPOM3BEACHHE, YTrOJ MEXIYy BEKTOpaMH, YyMEHHE WCIIOIh30BaTh




Kon
pesyibTara
oOyuenus’

HaumMeHoBanue pesynbTara o6ydeHus’

BEKTOPHBIN M KOOPJAMHATHBIA METOJ JJIs PELICHUs TeOMETPUUECKUX 3aJad U 3a]ad
JIPYTUX Y4eOHBIX IMPEAMETOB; ONEPUPOBATH MOHATHUAMH: MaTpuma 2 X 2 U 3 X 3,
ONPEICTUTEh MATPUILII, TEOMETPUUYECKUN CMBICI ONTPEACIIUTENS

IT18

YMCHHUEC MOJACIHMPOBATH PCAJIbHBIC CHUTyallUM Ha A3BIKEC MATCMATUKH, COCTABJIATH
BBIpQXXCHHS, YPAaBHEHMS, HEPABEHCTBA W UX CHUCTEMbl IO YCIOBHIO 3a/ayH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJEIM C HCIOJB30BAHHMEM aIlapara aiareopsl,
MHTEPIPETUPOBATH IMOIYYECHHBIN pE3yNbTaT; CTPOUTh MATEeMAaTUYECKUE MOJEIU C
NMOMOIbIKO TCOMECTPUUCCKHUX HOHATHU U BCJIMYMH, pClIaTh CBA3AHHBIC C HUMHU
MPAKTUYECKHUE 3a7aud; COCTABJIATH BEPOSTHOCTHYIO MOJENIb U MHTEPIPETUPOBATH
MIOJTy4YECHHBIN pe3yibTar; peuats MIPUKIIaHBIE 3aga4u cpeacreaMu
MaTeMaTUYeCKOr0 aHajiu3a, B TOM YHCIE COLUAIbHO-d)KOHOMHUYECKOTO U
(bu3HYEeCcKOro xapakrepa

19

yMEHUE BbIOMpaTh MOIXOAAIMI METON Ul peleHUs 3aJaud; IOHUMaHue
3HAYMMOCTH MAaTEMaTHKH B M3YYCHUHU NMPHPOJIHBIX U OOLIECTBEHHBIX IPOIECCOB U
ABJICHUM; YMEHHUE paclo3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHUE NPUBOJIUTH NPUMEPbl MAaTEMAaTUYECKUX OTKPBITUH POCCHMCKOM U MHPOBOMI
MaTEMaTHUYECKON HAYKU




3CooTBeTCTBHE OLIECHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4eHust

3.1 Cpe)ICTBa, NMPpUMEHAECMBIC 1JIs1 OLCHKH YPOBHHA TeopeTn'{eCRoi/i NnoATroOTOBKH

Kpartxoe
HaMMEHOBAHU
e paszena
(Momymst) /
TEMBI
JMCUUTUIAH
Bl

Kon
pesy
b
Tara
00yu
e
HUSA

Iloka3aTens oBIaaeHUs
pe3ysibTaTaMu 06yquI/1${

HaumMmeHoBaHue O11eHOYHOT'O
CpEICTBA U MPEACTABIECHUE €TO B

DdOC
Texymu IIpomesxyTouHa
u s aTTecTalus
KOHTPO
b

Paznen 1. Anreopa.

Tema 1.1

Bsenenue

CnocoOHOCTh MEPEUNCTUTH 00JACTH
MPUMEHEHHUS MaTeMaTuKU
peaﬂbHOﬁ KU3HH, Ha3BaTb OCHOBHBIX

YYEHBIX-MaTEMaTUKOB U UX BKJAl B
HayKy

I11

CnocoOHOCTh NEPCUYUCTIUTD
OCHOBHBIC MaTCMAaTHUYCCKUEC ITIOHATHA,
0OBSICHUTH KaXXa0€ U3 HUX, CBA3aTh

3TH TIOHATHS c
peanbHBIMU
SIBJICHUSIMU

o<

CriocoOHOCTh aHATTM3UPOBATh PaHEe
HOHy‘IEHHBIﬁ OIIBIT, 00BSCHUTEH CBOIO

TOUYKY 3pEHUs

Croco6HOCTB KIaccu(UIMPOBaTh

CBOM 3HAHUA

CrocoOHOCTh aHaJIN3UPOBaTh,

0000mare U Jenarh
BEIBOJIBL,

OMUPAsICh HAa 3HAHUS U3 PA3TUIHBIX

MpeIMETHBIX obyacTeit

J

CrocoOHOCTEh OOBACHUTEL SBJICHHUE
OKPYXKAIOIIEr0

Mup
a
MaAaTEMATUYCCKUM SA3BIKOM

Yemmnwuii onpoc
n.5.1)

Tema
1.2.
PasButn
e
TTOHSATHS

112

CriocoGHOCTh OTPEIETUTh OCHOBHbIE
YHCIIOBBIE MHOYECTBA, YIIOPSI0YUTh
HX. CriocoOHOCTD
00BSICHUTH

MHOXECTBA

YUCIIOBBIX

HaJIn4yue

CHUCTEM.

I15

CriocoOHOCTh HCHOJIB30BATH MPHU3HAKH
JISITMMOCTH

11

CrniocoGHOCTh IIPOU3BOIUTH
apuMeTHIecKue JIeHCTBUS c
KOMIUIEKCHBIMH YHCIIAMHA

I

CnocoOHOCTh aHaJIM3UPOBATH
SBICHUS ~ OKPYXKAIOLIEro  MHpa

C

CrniocoOHOCTE 0OHApYKHUBATh CBSI3U

Koumponvnas
paboma (n.6.2,

sapuanm 1-2,
3adanus 1-3)
Pasznoypoenesoie
3a0auu u
300aHus

Yemmuoui
onpoc (n.5.1,
sonpocwi 1-3)




YHUCiIeC

J14

MEXIY JVCIUTUINHAMH,
UCTIONB30BaTh

MaTEeMaTHIECKH
€ TIPUEMBI IIPH PEIICHNH 3a1a4 U3
JpYTHX HAyK W B IIOBCEIHEBHOH
JKU3HU

(n.6.3, eapuanm
1-2, 3a0anue 19)




Kpatxoe Ko HanmeHoBaHue OIieHOYHOTO
HaUMCHOBaHUC i CpEJICTBa U MPECTABICHHE €TO B
pasnena IToxaszaTens oBnageHUs DdOC
/ pe3
(momyust) pe3ynbTataMu 00ydeHHs
yIIb
TEMBI Texkymu IIpomexyToun
JUCHUATUTAHBI TaT i as
a KOHTPOJI aTTecTalys
06 b
yue
HU
s
Tema 1.3. JI3 CriocoOHOCTE UCCIEN0BATE SIBJIEHNE U
DyHKIMT 1 JeNaTh BBIBOJbI O HOJIy4EHHBIX Yemuoii Bonpocui y 601]32
aK3amena (n.o6.
rpadukn 3aKOHOMEPHOCTSIX onpoc (n.5.1,
M1 | CnocoOHOCTb COCTABNIATE IIaH sonpocet 4-8) Konmpononas
paboma (n.6.2,
JIeSITeIIbHOCTH sapuanm  1-2,
I18 CnocoOHOCTh BBITIOJTHATH 3adanus 4-6)
npeoOpa3oBanust TpadukoB (HYHKIHH,
UCTIONB30BaTh Tpaduku (QYHKIHA s
W3YUYCHHSI TPOLIECCOB M 3aBUCHMOCTEH
TIPY PEIICHUH 3a/1a9 U3 APYTUX YIeOHBIX
MIPEIMETOB U U3 PEANbHON KU3HA
I Crnioco6HOCTh c(hOpMyITUPOBATH Bonpocv ons
JIOKa3aTeNbCTBO PEIICHUS, IPEAOCTABUTh axzamena (n.6.1)
apryMEHTBHI
Koumponvnas
paboma (n.6.2,
Tema 1.4. . sapuanm 1-2,
CriocoOHOCTE  OOHAPYXKHUBATH CBSI3U Yemmuoiii onpoc
KopHnu, 3a0anus 7-15)
MEXAY (n.5.1, eonpocwi
CTCIICHU U Paznoypognesv
IHACIUIIMHAM 9-34)
norapupmMbl b e 3a0ayu u
M, HCHOJb30BaTh MaTEMaTHYeCKHe
4 3a0anus (n.6.3,
NpUeMbl TIpU  pEIIeHHH 33ja4 U3
JIPYTUX HAYK U B TIOBCEIHEBHON sapuanm 1-2,
KI3HI sadanusa 10,
16, 17, 19)
CriocobHOCTh CBOOOIHO ONEPHPOBATH
MOHATUSIMH:  CTENEHb C  IIEJbIM
I16 MoKa3aTejeM, KOpPEHb HaTypaJbHOMN
CTEIIeHH, CTEleHb C pPalMOHAIbHBIM
MoKazaTeJsem, CTETeHb c
JIEHCTBUTENFHBIM  (BEIIECTBESHHBIM)
rmokasaresemM, Jiorapum gucia
CrocoOHOCTh penraTh MoKa3aTeNnbHbIe,
CTCTICHHEIC, sorapupMuIecKre
7 YpaBHCHHS, HCPABCHCTBA M CUCTEMBI
CrniocoGHOCTh c(hopMyIHpOBaTh Bonpocw ons
11 JIOKA3aTeNbCTBO PEIICHUS, axzamena (n.6.1)
MPEI0CTABUTh APTYMEHTBI
Tema 1.5. . Pasnoypoenesvie
Yemuwtii onpoc
OcHoBBI CriocoOHOCTh OOBSICHUTH CBOIO TOUKY (n.5.1, 6onpocer sa0aqu u
TPUTOHOMETPH M 3pEeHUs], UCTIONIb30BATh aJIEKBATHbIE 35' 57) 3adanusa (n.6.3,
" 9 A3BIKOBBIE CPEJICTBA sapuanm 1-2,
3adanue 18)
CrniocoOHOCTE CBOOOTHO OIIEPHPOBATh
116 MOHSATUSIMH: CUHYC, KOCHHYC M TAHTCHC
MPOM3BOJILHOTO YHCIIA
CrniocoOHOCTH pemarb
7 TPUTOHOMETPUUECKHE YPaBHEHUS,
HEepaBEeHCTBA U CHCTEMBI
Tema 1.6. CriocobHOCTB chopmyHpoBaTh




Hauana I JIOKa3aTeNIbCTBO PELICHUS, Bonpocwi ona
MaTeMaTHIecK 1 axsamena (n.6.1)
Oro aHaju3a. MPEI0CTaBUTh APTYMEHTBI Yemmuonii onpoc Pasnoypoenesvie
IIpousBogHast C 6 (n.5.1, sonpocul 3a0a4u u 3a0anus
U oé MOCOOHOCTh NIPOaHATM3UPOBATh 58-65) (n.6.3, sapuanm
—— 1 HCTOPHIO  Pa3BUTHS MATEMATHKH ¥ 1-2. sudanus 1-
) COOTHECTH €€ C Hay4YHO-TeXHHYECKUM 5.13)
pOrpeccom
CriocoOHOCTE CBOOOAHO ONEPUPOBATH
19 MOHATHSMHU: MIOCJIEI0BATEILHOCTB,
apuMeTHyeckass M TeOMeTpUuYecKas
mporpeccuy, 6ECKOHEYHO yOBIBarOIIas
TreoMETpUYEecKasi POTPECCHsT; YMEHHUE
3aJaBaTh MIOCIEAOBATEIbHOCTH
Crnoco6HOCTh BBIYHCIIATH
110 MIPOM3BOJHBIE CYMMBI, IIPOU3BEICHUS,
YacTHOTO M KOMITO3MIMH (YHKIWH,
YMETh HCIIOJB30BaTh IPOU3BOJHYIO
JUIsL KCCIIeTOBaHUsI QYHKIUH
CriocobHOCTh
Tema 1.7. aHaJIU3upOBaT § Bonpocei onn
Unrerpan n 1 b II0JIy4YEHHBIE 3HAHUSL u Yemnwiii onpoc 3K3g”ye;a
ero 8 WCIIONB30BaTh WX IS OMHCAHUS 2%57:13 80npocyHl ZZ{)’I;I e)3 :gzzzpjg
IPUMEHEHHE peambHBIX -73) sadanus (n.6.3
3aBUCHMOCTEH o 1~_ 2- ’
)
1 CriocoOHOCTH 3a§aﬁuﬂ 6 7.12)
HOAJCPIKUBAT
6 b HHTEPEC K JIESITENbHOCTH
CriocoOHOCTh HAXOIUTh TUIOMAAN U
1 00beMBI GUTYp C TOMOLIBIO

0

HWHTErpayia

Pazpnen 2. KomOnHaTOpUKa, CTATHCTHKA M TEOPHs BEPOSITHOCTEH.

Tema 2.1.
KombOuHaTOpHK
a

19

CrocoOHOCTh MEPEeUnCINTh 00IacTH
MIPUMEHEHUS MaTeMaTHKH B PeabHON
JKM3HH, Ha3BaTh YYEHBIX M UX BKIIAL

B HayKy

I

CriocoOHOCTE OOBSICHUTE SIBIIEHUE
OKPYIKAIOIIer0 MHpa MaTeMAaTHUYECCKUM
SI3BIKOM

I3

114

CriocobHOCTH OTIepPHPOBATH
MOHATUSAMH: Tpad, CBI3HBIA rpad,
JIEpeBO, YMEHHME MCIOJIB30BaTh TIpadbl
NPH pelleHUH 33134

Criocob6HOCTH CBOOOTHO ONIEPHUPOBATH
MOHATUSIMH: COYETaHUE, IIEPECTAHOBKA,
YHCJIO COYETaHUI, YHUCIIO IEPECTAHOBOK;
6unoM HeloTOHA; yMEHME IPUMEHATh
KOMOWHaTOpHBIE (haKTHl M PACCY>KACHUS
JUISL peIlieHus 3a1a4

Yemuoui onpoc
(n.5.1, eonpocwi
74-86)

Bonpocwi ons
axzamena (n.6.1)
Pasnoyposneswvie
3a0auu u 3a0aHUs
(n.6.3, sapuanm
1-2, 3a0anue 11)




Kparkoe Kon HaumenoBanue 01ieHOYHOTO
HaMMCHOBaHH pesy CPE/ICTBA U NIPEACTABIICHUE €TI0 B
e paszena b IMokazaTesnp OBIaCHNUS dOC
(moysst) / pe3ynbTataMu 00ydeHHs
TeMBI Tara Texymmu ITpoMexyTOUHA
AUCLHIUTAHBL 06y i s aTTeCTalys
c KOHTPO
HHUSI B
CrnocobHOCTB
Tema 2.2. aHaIM3UPOBAT
OneMeHTsI M b, Kjaccu(UIMPOBATH,
Teopun . 8 YHOpSA0YUBATh, OLICHUBATh u Bonpocel 0ns
BEPOATHOCTEU U HHTEPIPETHPOBATH nHpopmanuio, | Yemmuwii onpoc aksamena (n.6.1)
Il/IaTeMaTH‘IeCKO TIOTyIaeMyI0 W3 (n.5.1, eonpocsi Pasnoyposnesvie
1 CTaTHCTHUKH Pas3IMYHBIX HCTOYHUKOB 87-101) 300a4u u 3a0aHus
CriocoOHOCTB (n.6.3, sapuarnm
MEPEUUCIIN 1-2, 3a0anue 11)
Th OCHOBHBIE MaTeMaTH4ecKue
1 MOHATHS, OOBACHUTh KaXKI0C U3 HHX,
CBSI3aTh 3TH MOHSITHS C PEATbHBIMH
SIBIICHUSMA
CrnocoOHOCTh c(hopMyIHpPOBaATH
JIOKa3aTeIbCTBO perieHus,
MPEI0CTABUTH APTYMEHTBI
CriocobHOCTH HCCIIeI0BATh
12 CTATUCTHYCCKUC TaHHBIC
CriocoOHOCTh HaXOAMUTH BEPOSITHOCTH
113 COOBITHI
Pa3nen 3. I'eomerpusi.
CriocoOHOCTP  HCIONB30BaTh  IpU
pellIeHU: 3aj1a4 U3ydYeHHbIE (DaKThl U Bonpocel 013
I11 TEOPEMBI IUNIAHUMETPHH sksamena (n.6.1)
4 Koumponvnas
CrrocoOHOCTE CBOOOIHO OTIEPUPOBATH paboma (n.6.2,
MOHSITUSMHU: JBUKEHHE, MApalIebHbIH sapuanm -2,
1 MEPEHOC, CHUMMETPHSI Ha MIIOCKOCTH U B 3a0anus 16,17)
Tema 3.1. 6 TIpOCTpaHCTBe ) Pasnoyposneegvle
TIpsimble 1 CIIocOGHOCTh HEPEYHCIUTh OOIACTH Yemuoui 3adavu u sadanus
IOCKOCTH B 119 IPHUMEHEHHS MATEMATHKH B PEAbHOI onpoc  (n.5.1, (n.6.3, sapuanm
MPOCTPAHCTE JKU3HH, HA3BaTh OCHOBHBIX i;ri])j ocet 102- 1-2, sa0anue 9)
e YUEHBIX-MATEMATUKOB U MX BKJIa]] B
HAyKY
CriocoOHOCTB BBIIBUTATh TUIIOTE3Y
M5 peLICHHUS, HAXOUTh APTyMEHTBI IS
JIOKa3aTebCTBa CBOMX YTBEPKICHHUM
CrnocoOHOCTh OOBSICHUTH CBOIO TOUKY
M 3pEHHs, HCIOJIb30BaTh aICKBATHBIC
9 SI3BIKOBBIE CPEICTBA
CrnocoOHOCTh ~ clienmaTth  4eprex K
3a/IaHUI0, CPAaBHUBATh MOJyYCHHBIC
I3 pe3yabTaThl C IOCTABJICHHOM 3a1a4ueit
CriocobHOCTB
M IUIAHUPOBA Bonpocul ons
4 Tb CAMOCTOSTENIbHBII IOMCK METOI0B . axsamena (n.6.1)
Tema 3.2. pEIICHHS MPAKTHYECKHX 33124 Vemnoiti




Koopaunatsr
1 BEKTOPBI

Tema 3.3.
MHororpans
U KU U
KpyTJIble
Tena.

JI3

CrocoOHOCTh ~ cAeNmaTh YepTek K
3aIaHUI0, CPAaBHHWBATH MOJYYCHHBIC
pe3yJbTaThl C MOCTABIICHHOM 3a/1auei

Cr1ocoOHOCTD MCII0JIH30BaTh
BEKTOPHBIN M KOOPIAMHATHBINA METOL
JUTSL pEIICHUs TeOMETPUUYECKUX 3a/1a4

IT1

CrrocoOHOCTD
JI0Ka3aTENBCTBO
MPEI0CTABUTH APTYMEHTBI

c(hopMyIHPOBATH
penIeHus,

115

CrnocoOHOCTh CBOOOJHO OIEPUPOBATH
MOHATHSAMH: IUIOIIAAb (UTYpPHLO0OBEM
GuUrypsl, BeIMYMHA yIJIa, PAaCcCTOSHHE
OT TOYKH IO IUIOCKOCTH, PacCTOSHHE
MEXIy NPAMBIMH, PAacCTOSHHE MEXIY
IUTOCKOCTSIMH, TUIOIAAb chepsl,
IUIOLIAaJb  [TOBEPXHOCTH  MUPaMH[IbI,
NpU3MBI, KOHYyCa, LWIMHAPA, 00beM
KyOa, MIPSMOYTOJIBHOTO
Hapajienenumnesa, MTUpaMUIbI,
HPHU3MBI, IHIMHPA, KOHYCA, Iapa

&~ <

CriocoOHOCTB

TUIAHHUPOBA
Tb CaMOCTOHTeHLHLIﬁ IIOUCK METOI0B
pelIeHHs MPAKTUYCCKUX 3a1a

J

CrnocoOHOCTL OOBACHUTE  SBJIIEHHE
OKPYKaroIIero

MH
pa MaTeMaTHYECKHM SI3BIKOM

onpoc (n.5.1,
sonpocuvl 122-
134)

Yemmuwiu
onpoc (n.5.1,
sonpocwvl 135-
201)

Koumponvnas
paboma (n.6.2,
sapuanm 1-2,
3adanus 18-20)

Bonpocwi ona
axsamena (n.6.1)
Pasnoypogneswvie
3a0a4u u 3a0aHus
(n.6.3, eapuarm 1-
2, 3a0anus 8,

14, 15, 20)

3.2 Cpe}ICTBa, NMpUMEHsIEMBIC 1JISI OCHKH YPOBHHA l'lpaKTI/I‘IeCKOﬁ NoAroTOBKH

Kparkoe Kon HauMeHoBaHHE OLEHOYHOTO
HanMCHOBAHH pesy CPEJICTBA U NPEJICTABIIEHHE €0 B
€ pasziena Iloka3zarens oBianeHUs ®OC
/ hii
(mMozyumst) pe3yapTaTaMu 00yUeHHS
TaTa
TEMBI Tekymu IIpomexyTouna
AUCHHATIINH 06y 51 sl aTTecTalus
bl © KOHTPO
HUS .
Paznen 1. Anreopa.
15 CriocoOHOCTB UCTIONB30BATh MTPU3HAKH
JIETTAMOCTH
M CrocoOHOCTH
BEIOMpAT Koumponvuas
11 6
Tema 1.2. b paboma
PazButne ONTUMAJBHEIE ITyTH PEIICHUS Camocmosmen (n.6.2,
TIOHATHS O CrocoOHOCTh  OOHApPYKUBATh  CBSI3U b Has paboma eapuanm 1-2,
quCIe. MEXTY MNel(n.5.2 sadanus 1-3)
[pakTrdeckoe JUCIATLTAHAM eapuanmor 1-2) Pasznoypognesoie
3anHsATHE Ne 1-2 1 M, HCIIOJbB30BaThb MaTeMaTHUYCCKHUE sa0auu u
4 NpUEeMBl TPH pEIICHUH 3aJa4 W3 3adanusa (n.6.3,
JIpyTUX HayK U B IOBCEIHEBHON eapuanm 1-2,
KU3HU 3a0anue 19)
CriocoOHOCTh OOBSCHUTH SIBJICHUE
OKpPYXAaroIIero Mupa
JI1 MaTEMATUYECKUM SI3BIKOM
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CrocoOHOCTh pemiaTh parHoOHATbHBIE
YpaBHEHHsSI U HEPABEHCTBA

Tema 1.3.
DyHKIIMU U
rpaduKy.
IIpaxtuueckoe
3anstue Ne 1

© 4

CrnocoOHOCTh HMCIOJIL30BaTh TOTOBBIC
KOMIIBIOTCPHEBIC PO PaMMEBI B
IIOMCKaxX nyTei

peueHus
MaTeMaTHYeCKMX  3aJady H  HX
WLTIOCTpAIUU

M3

CriocoOHOCTH OCYILIECTBIISATh
MTO3HABATEIEHYIO " y4aebHo-
HCCIIeI0OBATEIbCKYIO ACATELHOCTh

11

CrocoOHOCTh
CBOM 3HAHUA

Kiaccu(uImpoBaTh

~N =

CriocobHOCTh IUTAHUPOBATh
CaMOCTOSITENIBHYIO IeITEIBHOCTD

Camocmosmen
b Has paboma
Ne2(n.5.2
eéapuanmol -
2) Teopueckoe
3a0anue(n.s.3

)

Koumponvnas
paboma
(n.6.2,
sapuanm 1-2,
3a0anus 4-6)

Tema 1.4.
Kopnu,
CTETICHU U
JorapupMBL.
[IpakTuueckoe
3ansTre Ne 1-3

~

CriocoOHOCTB

MIPUMEHAT
b CTaHJAPTHBICE TPUEMbI PELICHHS
palMOHANIBHBIX ¥ HPPALUOHAIBHBIX,
[I0Ka3aTENbHBIX,

CTEIIEHHBI
X, YPABHEHHH M HEPABEHCTB

I16

CrocoGHOCTh CBOOOJHO ONEPUPOBATH
HNOHATHAMH:  CTENICHb C  LIEJBIM
[IOKa3aresjaeM, KOpEHb HaTypallbHOU
CTEIIeHH, CTEleHb C palMOHAIbHBIM
MoKazaTeJsem, CTETeHb c
JICCTBUTENBHBIM  (BEIIECTBECHHBIM)
rmokasareJsem, Jiorapum duciia

M7

CriocoOHOCTD BBIJIBUTATh HOBBIE MJIEH,
Npe/iaraTh OPUTHHAIBHBIE I10JIXO0JIbI
W pelIeHHs, CTaBUTh MPOOJIEMbI U
3a1auu, JIOTYCKAFOIIHE
aNbTePHATUBHBIC PEIICHUS

~

Crnioco6HOCTh OCYIIECTBIISITh,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH
CBOIO JIESITEIbHOCTD

Al

CriocobHOCTE  OOHAPYKHBATH CBS3U
MEXKIY

JUCHHUIINIMHAM
u, HCIIOJIB30BATh MaTeMaTHYCCKHE
MPUEMBI TIPU PELICHUH 33/1a4 U3
JpYyrMX HayK M B IIOBCEJHEBHOM
KU3HHU

Camocmosmen
b Has paboma
Ne3(n.5.2

sapuanmot 1-2)

Koumponvnas
paboma

(n.6.2,
sapuanm 1-2,
saoanus 7-15)
Paznoyposnesoie
3a0ayu u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anus 10,
16, 17, 19)

Tema 1.5.
OcHOBHI
TPUTOHOMETPU
u
IIpaxkTryeckoe

~N 3

CrocoOHOCTh

MPUMEHST
b CTaHJAPTHBIE TIPUEMBI DPEILICHU
TPUTOHOMETPUUYECKUX YPaBHEHUN U
HEPABEHCTB

I16

CriocobHOCTh CBOOOIHO ONIEPHPOBATH
IOHATUAMU. CHUHYC, KOCHHYC u
TaHT'€HC NTPOM3BOJIEHOTO YHCIIa

Camocmosmen
b Has paboma
Nod(n.5.2
sapuanmol 1-2)

Pasnoyposneswvie
3a0a4u u
3adanus (n.6.3,
sapuanm 1-2,




3aasaTHe Ne 1

M7

Cr1ocoOHOCTD BBIABUTATh HOBBIE MIIEH,
MpeJIaraTh OPUTMHAIBHBIC ITOIXOIBI
W pCIICHWS, CTAaBUTh NPOOJEMBI U
3a7a4H, JIOTYCKAOII1e
aNbTCPHATHBHBIC PEIICHUS

3a0anue 18)




Kparkoe Kon HaumenoBanue 01ieHOYHOTO
HaNMCHOBAHM pesy CpelCcTBa U NMPEICTABICHUE €TO B
e paszzena [oxa3zaTens oBIafCHUS dOC
/ b
(mozxysst) TaTa pe3ynbTataMu 00ydeHHs
TEMBI Texymu IIpomexxyTouna
JUCIUTLTHBL 06y i s aTTeCTaIus]
€ KOHTPO
HUS .
CrnocobHOCTB
00CyX1aTh,
UCCIIEIOBaTh SABJIEHHUA B Ipolecce
JI8 KOJUIEKTUBHOMN
paboTHL.
Crnoco6HOCTh
OPTaHHU30BBIBAT
b IESITEBHOCTD B COTPYAHUYECTBE CO
CBEPCTHUKAMH
CriocobHOCTh
Tewma 1.6. 18 aHAJIM3UPOBAT
Hauana b MOJTyYCHHBIE 3HaHMS u
MaTeMaTH4ec UCTIONB30BaTh HX JAJIS  ONHCaHUS Camocmosmen PasnoyposHesyie
K Oro PeallbHbIX b Has paboma 3a0a4u u
aHanm3a. 3aBUCHMOCTEH Ne5(n.5.2 sadanus (n.6.3
Hp?I/IBBOI[HaSI Crioco6HOCTB BBIYHUCIIATH sapuanmet 1-2) eapuanm 1-2,
neé 110 MPOM3BOJHBIE CYMMBI, ITPOU3BEICHUS, sadanus 1-5,
IIPUMCHEHHE. YacTHOTO M KOMIIO3HIMH (DYHKIHH, 13)
IMpakTryecko YMEThb HCIIOJIb30BaTh IPOU3BOJHYIO
e 3aHaTue Ne JUTSL KCCITeTOBaHMs QYHKIMI
1
Crioco6HOCTB
M2 OCYILIECTBIIAT
b, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
CBOIO JICSITETIbHOCTD
CriocobHOCTH
M1
1 BbIOMpa
Th ONTUMAJIbHBIE IYTH PEIICHHs
Tema 1.7 CriocobHOCTH
- aHaJIN3UpOBAT Camocmosmen Paznoypogneguvie
WnTterpan u 1118
b MIOJTy9eHHBIE 3HaHMA u b Hast paboma 3a0auu u
€ero
UCIONL30BaTh  HX UL ONMCaHUsA No6(n.5.2 3adanus (n.6.3,
IIPUMCEHEHHE.
peabHBIX sapuanmol 1-2) sapuanm 1-2,
IIpakTuuecko o
3aBHCUMOCTEH 3adanusa 6, 7,
e 3aaarue Ne
1 CrnocoOHOCTh HAxXOJWUTh IUIOMIAJAN M 12)
1110 00BEeMBI ¢duryp c ITOMOIIBIO
HHTErpana
Crnoco6HOCTh K 00pa30BaHHIO, B TOM
JI5 YHCIIe caMO00OPa30BaHHIO
CriocobHOCTB
M1
1 BHIOMpa
Th ONTUMAJIbHBIE IIYTH PEIICHHS
Pa3gen 2. KomOnHATOpHKA, CTATHCTHKA U TEOPHS BEPOSAITHOCTEIA.
CriocobHOCTh CBOOOIHO OTIEPHPOBATH
MOHSITUSMH: coueTaHue,
114 HNEpEeCTAHOBKA, YUCJIO  COYETaHWH,
4HCIIO0 NEePEeCTaHOBOK; OrHOM
Tema 2.1. HerotoHa; yMeHue IPUMEHATh
Ko C Pasnoypoenesvie
OMOHNHATOP KOMOWHATOpPHBIC (dakThI i amocmosimern sadauu u
U Ka. b Hasi paboma
paccyIeHus JUIsl pelIeHus 3a1a4 p 3adanus (n.6.3,
IIpakTuuecko Ne7(n.5.2
CriocoOHOCTh sapuanm 1-2,
e 3ausiTue No M1 sapuanmol 1-2)
1 1 BEIOMpa 3adanue 11)




Th ONITUMAJIBHBIC IIYTHU PCIOCHUA

M7

Cr1ocoOHOCTD BBIIBUTATH HOBBIE UIEH,
Mpe/IaraTh OPUrHHAIBHBIC MOJIXO b
Y pEIICHUS, CTABUTH IPOOIEMBI U
3a]1auu, JOMYCKAOIIHIE
ANBTCPHATHBHBIC PEIICHHUS

JI9

CrocoOHOCTh

MPUMEHST
b
MOJYYCHHBIC
npobeM

3HaHUA

Tema 2.2.
DJIeMEHTHI
TEOpUHN
BEPOSATHOCTE
17871
MaTeMaTH4ec
K OoH
CTaTUCTHKH.
IIpakTuuecko

e 3aasatue Ne
1

113

CnocoOHOCTh OMHCHIBATH MPOLECCH U

SIBIICHHS,

HUMCIOIUE BEPOSTHOCTHBIN
xapaKTep, BBISIBJIIITH CTAaTUCTUYCCKHC
3aKOHOMEPHOCTH B
peasbHOM MUpE

118

CriocoOHOCTB
OLCHUBATH

OIpENIENATh u

BEPOSTHOCTHU
HACTYIUICHHS COOBITHI

CUTyalusax

I112

CriocoOHOCTB
CTAaTUCTUYCCKUEC NAaHHBIC

HCCJICI0BATh

J9

CrrocoOHOCTD

MPUMEHST
b
MOJIYYCHHBIC
pobieM

3HaHUA

M2

CriocoOHOCTB

OCYIIECTBIIAT
b, KOHTPOJIMPOBATH U KOPPEKTHPOBATH
CBOIO JIEITENLHOCTE

Camocmosmen
b Has paboma
Ne8(n.5.2
sapuanmot 1-2)

Pasznoyposnesoie
3a0ayu u
sadanus (n.6.3,
sapuanm 1-2,
3a0anue 11)

Paznen 3. I'eome

TpH.

Tema 3.1.
IIpsimMble u
TUTOCKOCTH B
MIPOCTPAHCTBE.
IIpaxTnyeckoe
3anarue Ne 1

1

CrnocoOGHOCTh chopMyIIUpOBaTH
JIOKa3aTeNbCTBO pereHus,
[PEIOCTABUTH aPIyMEHTHI

1114

CriocobHOCTH

HepeyrcIIst
Th OCHOBHBIC TIOHATHS O IUIOCKUX H
MPOCTPAHCTBEHHBIX

¢durypax,
OIMCHIBATH MX CBOMCTBA

116

CrocoOHOCTh MPUMEHSTh M3Yy4EHHbIE
CBOWMCTBa TEOMETPHYECKHX OGUTyp U
(hopMyTIBI B peaTbHBIX KU3HEHHBIX
CUTYaIMsIx

M2

CriocoOHOCTD

KOHTPOJIMPOBATL U KOPPEKTUPOBATH
CBOIO J€ATCIbHOCTD

OCYLIECTBIIATD,

M5

CnocoOHOCTh BbIABUTATb THUIIOTE3Y
peuicHusi, HaXOAUTb apryMCeHTbI IJIsL
J0Ka3aTCJIbCTBa CBOUX yTBep)K,HeHI/If;I

JI3

CrnocoOHOCTh ~ clienaTh  4eprex K
3aJJaHHI0, CTPYINIUPOBATH HECKOJIBKO
reoOMETpUYECKUX (Uryp, CpaBHHUBAThH
MOJY4YEHHBIE PE3YNIbTATHI C

Camocmosimen
b Has paboma

Ne9(n.5.2

sapuanmoi 1-2)

KoumponvHas
paboma (n.6.2,
sapuanm 1-2,
3a0anus 16,17)
Pasnoyposneswvie
3a0auu u 3a0anus
(n.6.3, eapuarm 1-
2, 3a0anue 9)




MOCTaBJICHHOM 3aadyen




Kparkoe Kon HanmeHoBaHue OLIEHOYHOTO
HaMCHOBaHU pesy CpEJICTBa U MPECTABICHHE €TO B
€ pasznena 5 Iloka3arens oBnageHus ®OC
(momysst) / rata pe3ynbTataMu 00y4eHHs
TEMBI Texkymu IIpomexxyTouna
JUCIUIUTHHBI 00y it A aTTecTalys
© KOHTPO
HUS B
CriocobHOCTB
pacro3HaBar
m b TreoMmerpuyeckue Qurypsl Ha
8 YyepTexax, MOJIENIsX, B peabHOM
MHpe
CriocoOHOCTh HCTIONIBb30BATh
Tena 3.2, m BEKTOPHBIH M KOOPAMHATHBIN METOJ Canocmosmen
KOOpIHHATEI 7 JUTS PEIICHUST TEOMETPUIECKUX 3a7ad o 1as paboma Konmponshas
pPA p
U BEKTOPBI. NelOm.5.2 paboma
IIpakTuyecko Crioco6HOCTB JIEMOHCTPUPOBATH eapuanmol 1-2) (n.6.2,
e 3aaaTue No [ENICyCTPEMJICHHOCTh B TIOHMCKaX M sapuatm 1-2,
1 M NPUHATHM PELIEHUH, PA3BUTOCTh sadanus 18-20)
12 MPOCTPAHCTBEHHBIX NPE/ICTABICHHUM
CrocoOHOCTh  cIenmaTh 4YepTeX K
3aJJaHHI0, CTPYIITUPOBATH HECKOJBKO
I3 reOMEeTPUUECKHUX (DUTYpP, CPAaBHUBATD
MOJTyYeHHBIE pe3yJbTaThl c
IOCTaBJICHHON 3amadyei
CrocoOHOCTh K 00pa30BaHHIO, B TOM
JI5 qrciIe caMo00Pa30BaHHIO
CriocobHOCTH
pacro3HaBat
111 b TCOMETpHYECKHEe (QUTypel  Ha
8 YepTeKax, MOJCIAX, B pealbHOM
MHUpE
Tema 3.3. Criocob6HOCTH CBOOOHO ONIEPUPOBATH
MHuororpasa 1 MOHSATHUSIMHU: TUIOINAAb GUTYPHI,00BEM Camocmosimen Pasnoyposnessie
U KU H 5 (bUTYpHL, BEIWYHMHA YTIIA, PACCTOSHUE b Has paoma sadaun u
KpYTJIbIe OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE Nell(n.5.2 sadanus (n.6.3,
Tena. MEXY MPSIMBIMH, PACCTOSIHIE MEXKIY sapuanmut 1-2) sapuarm 1-2,
[pakTraecko IUIOCKOCTSIMH, IO/ chephl, sadarus 8,
€ 3anaTue Ne TUTOINAAb TTOBEPXHOCTH IMHPAMULIEI, 14, 15, 20)
1 [pH3MBbI, KOHYCa, IMHIPA, 00beM R
Ky0a, IpsIMOYTOJILHOTO
napaieNieune 1, TUPaMUIIbL,
MIPHU3MBEI, IIIKH/IPA, KOHYyCa, [1apa
Cr1ocoOHOCTD BBIIBUTATH HOBBIE UJEH,
M7 Npe/Iarath OPUruHaJIbHBIE TTOIXO/IBI 1
peIIeHH s, CTABUTH MPOOJIEMBI U 3a]1a4H,
JIOIYCKarOIIie albTepHATHBHBIE
peuieHust
CriocoOHOCTh IPUHUMATH LENH
MI10 COBMECTHOH JIeATEIbHOCTH, IPOSIBIIATh
TBOPYECTBO U BOOOpakeHHe, OBITH
HHHUIHATHBHBIM
CrniocoOHOCTh  OOHAapyKMBaTh CBSI3H
14 MEXTy

JUCUUILINHAM
U, UCIOJIb30BAaTh MaTEMaTHUYCCKHUC
MPUEMBI TIPU PEIICHUH 33724 U3

JIPYTHX HAYK U B IIOBCCIHEBHOW KU3HU




4 Onucanue Npoueaypbl OLEeHNBAHUS

PesynpraThl 00ydeHHUS MO IUCHMIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUMH
OLIEHUBAIOTCSI 110 YETHIPEXOANBHOM LIKaJIe OLEHKAMU: «OTIIMYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCILHOY.

Texymas arrecTanys 0 AUCHUIUIMHE IIPOBOIUTCS C LENbI CUCTEMATHYECKON ITPOBEPKU
I[OCTI/I)KGHI/If/'I o6yan0Luchs1. OObekramMu OLICHUBAHUA  ABJISAIOTCA: CTCIICHb  YCBOCHHUA
TEOPETUYECKUX 3HAHWUN, YPOBEHb OBJIAJCHUS NPAKTUYCCKUMHU YMEHUSMHU U HaBBIKAMU II0 BCEM
BUAaM Y4eOHOH paboThl, KadecTBO BBHIMOJHEHHUS CaMOCTOSTENLHOW paboThl, yueOHas
JUCLUIUIMHA (AKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTb BBINOJIHEHUS PA3JIMUYHBIX BHJIOB
3aJlaHuil, TOCEIAeMOCTh BCEX BUJIOB 3aHSATHIA 110 aTTECTYEMOM TUCHHUILIUHE).

IIpn mpoBeneHUM NPOMEKYTOYHOM aTTECTAlMU OLEHUBAETCS JOCTHKEHUE CTYIEHTOM
3aIlJIaHUPOBAHHBIX MO0 AWCHUIUIMHE PC3YJILTATOB 06yT-I€HI/ISI, O6€CH€‘-II/IB3,IOIJ_[I/IX PE3YIbTAThI
OCBOCHMs 00pa3oBaTeIbHOIN nMporpaMmsl B 1eioM. OlieHKa Ha 3a4eTe, 3K3aMEHE BBICTABIISIETCA C
YUYCTOM OLCHOK, IIOJYYCHHBIX IIPpU MPOXOKIACHHUU TeKymeﬁ aTTecTaluu. BricunTeiBaeTcs
cpeaHMi Oaja C y4yeToM OLIEHKH, IOJYy4eHHOH Ha 3adere, 3K3aMEeHEe M OKpYIJIseTcs IIOo
MAaTCMAaTUYCCKUM IIpaBUJIaM (B CIydac CIHOpPHOIO pe3yibTard, IIPH BBICTABJICHHUH OLCHKH
pelleHre NPUHUMAETCS UCXO/Is U3 Pe3yIbTaToOB 3a4eTa, 9K3aMEeHa).

Kputepuu onieHuBaHus YCTHOTO OTBETA
(OLICHOYHBIE CPENCTBA: cobecedosaniie)

5 6a/1710B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MPOIIECCOB H3yYaeMOU MPeIMETHON
00J1acTH, OTJIMYAETCSl TIIYOMHOW M TOJHOTOW PACKPBITUS TEMBI, BIIAQJICHUE TEPMHHOJIOTUYCCKHM
amnmapaTroM; yMeHHE OOBSCHSTH CYIIHOCTB, SIBICHHH, IMPOIECCOB, COOBITHH, [eNaTh BBIBOJABI U
00001IeHUs, J1TaBaTh apryMEHTHUPOBAHHBIC OTBETHI, NPUBOJAUTH INPUMEPBI; CBOOOTHOE BIIAJICHHE
MOHOJIOTHYECKOH PeUbl0, JIOTHYHOCTh M TOCJIE0BATEILHOCTh OTBETA; YMEHUE MPHUBOANTH MPHUMEPHI
COBPEMEHHBIX Mpo0sIeM U3ydaeMoil obaacTu.

4 fanna - OTBET, OOHAPYKMBAIOIIUN TMPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB H3y4aeMOM
OpeaMeTHOW 00nacTH, OTIAMYaeTcs TIIyOMHOM M TMOJHOTOW  pPAcKpBITHS TEMbl; BIaJCHHUE
TEPMUHOJIOTHUECKUM aNlapaToM; yMEHHE OOBSICHSTH CYIIHOCTb, SIBICHHM, IMPOIECCOB, COOBITHH,
JenaTb BBIBOJABI M 00OOILIEHMs, [aBaTh AapryMEHTHUPOBAHHbIE OTBETHI, NPUBOJIUTH IMPUMEPHI;
CBOOOJTHOE BJIaJIECHUE MOHOJIOTHYECKOW pevbl0, JIOTHYHOCTh U IMOCIIENOBATEIBHOCTh OTBeTa. OHAKO
JIOITyCKAeTCs OIHA - IBE HETOUHOCTHU B OTBETE.

3 Gamna — OTBeT, CBUJCTEIBCTBYIOIIMH B OCHOBHOM O 3HAHHU IPOIECCOB H3ydaeMOU
OpeMETHOM 00JacTH, OTIMYAIOIIMIC HEeIO0CTAaTOYHOH TIIyOMHOM M IOJHOTOM PacKpbITHS TEMBI;
3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHUH; C€Ia00 CPOPMHPOBAHHBIMUA HABBIKAMH aHAJIM3a SBICHUH,
IPOIIECCOB, HEJJOCTATOYHBIM YMEHHMEM JaBaTh apryMEHTHPOBAaHHBIE OTBETHl M MPUBOJUTH MPUMEPHI;
HEIOCTaTOYHO CBOOOTHBIM BJIaJICHUEM MOHOJIOTUYECKOH peusio, JIOTHYHOCTBIO,
MOCJIEI0BATEIbHOCTBIO OTBETa. JIOMyCKaeTCsl HECKOJIBKO OIMIMOOK B COAEp)KaHUU OTBETa; HEYMEHHE
MIPUBECTH MIPUMEP PA3BUTHSI CUTYAIHH, IPOBECTH CBSI3b C IPYTUMH aclleKTaMH N3yd4aeMon 00JIacTy.

2 daju1a — OTBET, OOHAPY)KMBAIOLINI HE3HAHUE MPOLIECCOB M3y4aeMoil mpeIMeTHON 00JacTH,
OTJIMYAIOMINKACS HETTYOOKMM pAcKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeC(OPMHUPOBAaHHBIMM ~ HAaBBIKAMU  aHalM3a  SIBJIEHUH, TpOILIECCOB; HEYMEHHEM  JaBaThb
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHHEM MOHOJIOTHYECKOW PEUYbI0, OTCYTCTBHEM JIOTHYHOCTH
U TocienoBaTeabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKM B COJIEp)KAaHMM OTBETa; HE3HaHHE
COBpPEMEHHOM npolaeMaTuk u3yyaemMon o0IacTH.

Kpurepun oueHnBaHus NMCbMEHHOM padoThI

(OLIEHOYHBIE CPENICTBA: KOHMPOAbHAS paboma, camocmosmens Has paboma).

S 0aJJ10B — CTY/IEHT NOJHOCTBIO BBIITOJHMWI padoTy, TOUHO ONPEJEIIUB €€ COACpKAHUE U
cocTaBisloONIMe. B JOrMYeckux paccyXKACHUSAX W OOOCHOBAaHUM pELICHHS HET NpoOenoB U
OMOOK, BBIBOJBI 000CHOBaHbl. CTyIEHT BIaJie€T HAaBBIKOM CaMOCTOATENbHON padoThI MO
3aJJaHHOHM TeMe; METOaMHU U IIPUEMaMy aHAJIN3a TEOPETUUECKUX H/UITH MPAKTHUYECKUX aCIEKTOB



n3ydaeMoil ob6mactu. DaKTUYECKUX W MaTEMAaTUYECKHX OIIMOOK, CBSI3aHHBIX C MOHUMaHHEM
MmarepHaia, HeT; rpadudyecku pabora ohopMiIeHa PABUIILHO.

4 Oamma - paboTa XapaKTepU3yeTCS CMBICIOBOM IEIBHOCTHIO, CBS3HOCTHIO H
MIOCJIEIOBATEIbHOCTBIO M3JIOKEHHS; JomymeHo He Oonee 1 ommOku mpu pemenud. PabGorta
BBINOJIHEHA TTOJHOCTHIO, HO OOOCHOBAHMSI IIaroB PEHICHHsS HEIOCTaTOYHbl. He Bce BBIBOJIBI
cAenaHbl u/min 000CHOBaHBI. DAaKTHYECKUX OIIMOOK, CBS3aHHBIX C MOHUMAHUEM MaTepuaa,
HeT. JlonyiieHsl 01Ha-Be OMIMOKH B 0()OPMIICHUH PAOOTHI.

3 0a/1a — CTYACHT MIPOBOJUT IOCTATOYHO CAMOCTOSATEIBHBINA aHAJIU3 OCHOBHBIX TAIlOB U
CMBICIIOBBIX COCTaBJISIOIIMX pabOThI; MOHMMaeT 0a30Bble OCHOBHI MaTepuasia. PerieHue
PacKpBITO HE MOJIHOCTHIO, 0OOCHOBAHUS IIarOB PEHICHHS HEJOCTATOYHBI. BBHIBOJBI HE ClIETaHbI
W/AY BBIBOJBI HE 00OCHOBaHBI. JlomymieHo He Oosee 2 OmUOOK B pemeHuH, opopMIICHUU
paboTHI.

2 0Gamna - paborta mnpeacTaBiIseT co0OW pemieHue 0€3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, 000cHOBaHMI. He packpbITa CTPYKTypa B TEOpETHUYECKasi COCTABIISIFOIIAS TEMBI.
BeiBogpl oTCyTCTBYIOT. JlomymieHo Tpu Win Oojiee TpeX OMMOOK B PEHICHHH, B OPOPMIICHUU
paboThL.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OLIEHOUHBIE CPENICTBA YCMHbIL ONpoC 6 popme omeemos HA B0NPOCHL OUNEMO8,
BbINONIHEHUE NUCbMEHHBIX PAZHOYPOBHEBBIX 3a0aY U 3A0AHULL)

Onenka no
HpOMeX(YTOqHOﬁ XapaKTepI/ICTI/IKa KadyeCTBa C(I)OpMI/IpOBaHHOCTI/I KOMIICTCHITUM

arrecTauu

CryneHT AeMOHCTpUpyeT C(OPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIMM Ha  NPOABUHYTOM YpPOBHE: OOHapyXHUBaeT
BCECTOPOHHEE, CHCTEMAaTHYeCKoe U TIyOOKOoe 3HaHHE y4eOHOro
MaTepuaia, yMeeT TECHO VBS3bIBaTh TEOPUI0 C IPAKTHKOM,
CBOOOZHO CHpaBIsieTCs C 3aJadaMH, BONpPOCAaMH W JPYTUMU
BUJIaMU TIPUMEHEHUS 3HAHUMW, TPUYEM HE 3aTPYIHSIETCA C
OTBETOM  MpU  BUJAOU3MEHEHUM  33JlaHUl,  MPABWIBHO
00OCHOBBIBAaET IMPUHATOE DPELIEHUE, BIAJAECET Pa3sHOCTOPOHHUMHU
HABBIKAMU U MIPUEMaMHU

BBITIOJTHEHHSI MPAKTUYECKUX 3a/1ad.

«3a4TeHo» /
«OTJINYHO)

CrTyneHT AeMOHCTpUpyeT C(OPMUPOBAHHOCTH TUCIUILTHHAPHBIX
KOMIIETEHIIM Ha 0a30BOM YPOBHE: OCHOBHBIE 3HAHUS, YMEHUS

«3a4TEHOY /
OCBOGHBI, HO  JOINYCKAIOTCS  HE3HAYUTENIbHbIE  OIIHOKH,

«XOpOLIO»
HCTOYHOCTH, 3aTpYAHCHUA TIIPpH AHAJIUTHYCCKHUX OIICpalugx,
MIEPEHOCE 3HAHUMN U
YMEHHMH Ha HOBbIE, HECTAHAAPTHBIE CUTYALUU.
«3a4TeHo» / CTyneHT AeMOHCTpUpPYeT CHOPMUPOBAHHOCTH JHUCIHUILTMHAPHBIX
«YJIOBJIETBOPUTEIBHO» KOMIIETEHIIMM Ha IOPOrOBOM YPOBHE: HMMEET 3HAHUSA TOJIBKO

OCHOBHOTO MaTepuaja, HO HE YCBOWJI €ro JeTajei, B Xone
KOHTPOJIBHBIX ~ MEPOIPHUATHI  JOMYCKAalOTCAd  3HAYUTEIIbHBIE
OIINOKH, HEJOCTATOYHO MIPaBUJIbHBIE (bopMyIHUpOBKH,
HapyIICHUs JIOTUYECKOW IOCIE0BATEIbHOCTH B M3JI0KEHHUU
IPOrpaMMHOTO MaTepuana, HCHBITHIBACT 3aTPYAHEHUS TIPU
BBIMOJIHEHUH  TPAKTUYECKUX  paboOT, TNpU  ONEpUPOBAHHUU
3HAaHUSAMM U YMEHUSMHU

IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.




«HE 3a4TeHO» /
«HEYAOBJIIETBOPUTEILHO)

CTyneHT AeMOHCTpUpYyeT COPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIMIM Ha YPOBHE HU)KE IIOPOTOBOTO: BBISABISETCS MOJHOE
WM TPAKTUYECKH IIOJIHOE OTCYTCTBUE 3HAHUM 3HAYUTEIIBHOU
4acTW  NOpPOrpaMMHOrO0  MaTepuana, CTYAEHT  JOIyCKaeT
CYyILIECTBEHHbBIE

OIIMOKH, HEYBEPEHHO, C OONBIINMH 3aTPyJHEHUSIMHU BBITOTHSIET
MpakTH4ecKue paboThl, yMEHUS U HAaBBIKK HEe C(OOPMUPOBAHBI.




5. HpI/IMepbl OLHCHOYHBIX CPEACTB 1JIsl MPOBECACHUSN TeKymeii arrecranmmu

5.1 Bonpocsl 111 codeceoBanus (YCTHOTO OIPOCa):

1.

2.
3.

HB©Oooo~NOo O A

14.

15.
16.

17.
18.

19.

20.
21.
22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.

0.
. Kakyro ¢yHk1uio Ha3pIBaloT cTeneHHON (DyHKITUEH ¢ 1ebIM oka3aTeneM?
12.
13.

Kaxkue gncia Ha3pIBatOT APOOHBIMH?

Kakue onepanuy BHIIOIHSIOTCA HA MHOKECTBE PALIMOHATIBHBIX YHCe?
BepHo nu yrBepxAcHUE:
a. Ecuum HatypanbHOe 4MCIO AeTUThCS Ha 6, TO OHO AEIUTCA Ha 3;
b. Ecnu cymma AByX 4McCen 4ETHOE YUCIIO, TO KaXK/I0€ ClIaraeMoe YeTHO;
C. Ecuum npousBenenue IByx 4ncesl paBHO HYJIIO, TO Kbl MHOXKHUTENb PABEH HYIIIO;
d. Ecnu ky0 HEKOTOPOTO YMCIIA IEUTCS Ha 8, TO 3TO YUCIIO YETHO?
Kakoe uncio Ha3pIBatOT HAUMEHBLINM (HauOOJIbIINM) 3HaYeHHE QYHKLIMU Ha MHOXKECTBE?
Kakyro (pyHKIMIO Ha3bIBAIOT YETHON (HEYETHOM)?
Kakum cBolicTtBoM 00s1aaeT rpaduk 4eTHOU (HEYeTHOM) QyHKIHH?
CdopmynupyiiTe MpU3HAK MOCTOSHCTBA/BO3paCTaHsl/yObIBaHUS (DYHKIIHH.
Kakyro Touky Ha3bIBalOT TOUKOW MakcUMyMa (QyHKIUH? TOUKOI MUHUMYMa (yHKIUN?
Kakyro ¢pyHKIMIO Ha3bIBAIOT CTENIEHHON (PYHKIIMEH ¢ HATYpaIbHBIM MTOKa3aTeaem?
Cdopmynupyiite cBoiicTBa QyHKIMHN y = X"

Kaxas durypa sisiercs rpadpukom GpyHKIuu y = X°?
Chopmynupyiite coiictBa Gpynknun y =x", n € N.

UYTto Ha3BIBAIOT KOPHEM N-i CTENEHU U3 uncia a, raen € N, n > 1?

[Ipu kakux 3HAYEHUSIX @ UMEET CMBICII BEIPAKECHUE 2k”\/a, ke N?
Y10 HA3BLIBAIOT apI/I(I)MeTI/I‘{eCKI/IM KOPpHEM n-il CTENEHU U3 HCOTpULIATCIIbHOI'O YulJia a, I'IC
neN,n>1?

Ipy KaKKX 3HAYCHHAX a UMEET CMBICT BhIpakenne?k\a, KE N?

Cdopmymupyiite coiicTBa dynkmun y = g, ke N.

Cdopmymupyiite cBoiictBa pynkimn y = 2Va, k€ N.

ChopmynupyiiTe CBOICTBA KOPHS N-i CTETICHH.

Kakyto pyHk1Mio Ha3bIBalOT cTeNEHHON (DyHKIMEH ¢ pallMOHaIbHBIM ITOKa3aTenem?
Cdopmynupyiite CBOHCTBA CTENIEHU C pallMOHAIHBIM MIOKA3aTEIEM.

Kakoe ypaBHeHUE Ha3bIBalOT UPPALIMOHAIBHBIM?

O0e yacTi ypaBHEHHs BO3BEIHU B HEUETHYIO cTeneHb. O0s3aTeNbHO I HCXOAHOE U
MOJIyY€HHOE YpaBHEHHUS OyyT paBHOCUIbHBIMU?

O06e yacTi ypaBHEHHs BO3BEIH B YETHYIO cTeneHb. O0s3aTeIbHO JIU HCXOTHOE U
MOJIyY€HHOE YpaBHEHUS OyIyT paBHOCUIbHBIMU?

Kak MOXHO BBIIBUTH IOCTOPOHHHE KOPHHU YPaBHEHHUS?

Kakyto TeopeMy 1 Kakoe cie/icTBHUE U3 He€ UCTOIb3YIOT MPU PELIEHUH MTOKa3aTeIbHbIX
ypaBHEHHI/HEPABEHCTB?

Yto Ha3bIBAIOT JIOrapu(PpMOM MOJIOKUTEIHHOTO yKciia b o ocHoBaHMIO a?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTapHU(PMHUUYECKUM TOKAECTBOM?

Kaxoit torapudm Ha3bIBAIOT MECATUYHBIM?

Cdopmynupyiite cBoiicTBa Torapu(MOB.

Kakyto pynkunio Ha3bIBaoT jJorapupmuyueckoit?

Chopmynupyiite cBoicTBa JorapudMudecKon QyHKIHH.

Kakyto TeopeMy 1 kakoe ciae/icTBUE U3 He€ MPUMEHSIOT IIPH PEIIeHUH JorapuGMUIECKUX
ypaBHEHHI/HEPABEHCTB?

Uto Ha3bIBAIOT YIJIOM B OJIMH pajnaH?

KakoBa paguanHast Mmepa yria, paBHoro 1°?

YeMy paBHa JJIMHA AYTH OKPYKHOCTHU panuyca R, conepxkaieit o pan?
YTo Ha3bpIBaIOT KOCUHYCOM yTJla IOBOPOTAa? CUHYCOM yTIJla IOBOPOTA? TAHI€HCOM YIJla



39.

40.
41.

42.

43.
44,

45.

46.
47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.
81.

mmoBopoTa?
KakoBa o6nactb onpeneneHus GyHKIUU y = sin X? y = cos X?

KaxoBa ob6nacte 3HaueHMid QyHKIMHU y = sin x? y = cos x?
Uemy paBed sin (a+2mn), rae n € Z? cos (a+2an), tae n € Z?

KakoBa obnactb onpenenenust yHkuuu y = tg x?

KakoBa o6nacTh 3HaueHUN QYHKIIUH Y = tg X?
Yemy paseH tg (a+2mn), rae n € Z?

Korpaa rosopst, uro yroa o siBisiercs yriioM | werseptu? Il werBeptu? Il wetBeptu? IV
4EeTBEPTH?

Kakue 3HaKu UMEIOT CHHYC, KOCUHYC U TAHT€HC B KaXXI0W U3 KOOPAUHATHBIX YeTBEPTEH?
Kakue 3 TpuroHomMeTpuuecKkux (QyHKIHA SBISIOTCS YETHBIMU, a KAKUE - HEYETHBIMU?
Kakyro ¢hyHKIHMIO Ha3pIBAIOT MEPHOTAUCCKOMN ?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM?

Kakoe ToecTBO CBA3BIBAET TAHT€HC M KOCUHYC OJTHOTO U TOTO K€ apryMmeHTa’?
Cdopmynupyiite npaBuiIa, KOTOPEIMA MOYKHO PYKOBOJICTBOBATHCS MTPH MPUMEHEHUN
dbopMyI IpUBeICHUS.

Uto Ha3bIBAIOT apKKOCHHYCOM uncia b?

Kakoii Bug umeer popmyna KopHei ypaBHeHHs cos X = 1? cos x = 1? cos x =17

[Tpu xakux 3HaYCHHUSX b IMeeT KOPHH ypaBHEHHE Sin X = b?

Uto Ha3bIBAIOT apKCUHYCOM uncia b?

Urto Ha3bIBaOT apKTaHITeHCOM uucia b?

HazoBute ¢popmyny kopHeil ypaBHeHHs tg X = b.

Uto Ha3BIBAIOT NMpHpaIieHueM (QYHKIIMHA B TOUKE?

[To xakoit popmyre onpenensitoT MTHOBEHHYIO CKOPOCTh?

[To kakoit popmyIie onpenensoT yriioBoi ko3¢ duureHT kacaTenpsHON K TpaguKy GyHKIHA
B TOUKe?

Cdopmynupyiite TeopeMy 0 IPOU3BOJHOMN: 1) cyMMBbl; 2) Ipou3BeIeHuUs; 3) YaCTHOTO.
Kakoii Bus nMeeT ypaBHeHHE KacaTelIbHOW, MPOBEACHHOH K rpaduKy pyHKIUH / B TOUKE C
abcruccoit xn?

Chopmynupyiite npu3HaK TOYKM MAKCUMyMa; TOUKH MUHUMYMA.

Onumre, Kak HalTH HauOoJIbIIIee U HaUMEHbIIIee 3HaUeHUs AU pepeHupyemoit pyHKunu
Ha NpoMexyTKe [a; b].

OnwumuTe 1IaH ucciael0BaHNus CBOWCTB (YHKILIUH.

Kakyro ¢pyHKIMIO Ha3bIBaIOT EpBOOOPA3HON JaHHOM (DYHKIIMM Ha 3alaHHOM MPOMEXYTKe?
ChopmynupyiiTe OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

Kakyro 3anmch Ha3pIBatOT OOIIKMM BUI0M NepBO0Opa3HbIX (pyHKIMH f Ha 3a1aHHOM
MIPOMEXYTKE?

Chopmynupyiite npaBuia HaX0XACHUS TIEPBOOOPAZHOM.

Kakyto urypy Ha3bIBatOT KpUBOJIMHEWHOM Tpaneruei?

[To kako#t popmyIie MOXKHO BBIYMCIUTD IUIOMIA/b KPUBOJIMHEHHOM Tpanenuu?

UYto Ha3bIBaIOT OnpeenéHHbIM HHTerpaioM pyHkuuu f Ha mpomexyTke [a;b]?

Kakoe paBeHcTBO HazbIBatoT popmyinoit Hetotona-Jleitbuuma?

Onummure, KaKO€ MHOXECTBO HA3bIBAIOT YIOPSAIOUEHHBIM.

Yo Ha3bIBAIOT EPECTAHOBKONW KOHEYHOTO MHOYKECTBA?

Kak Ha3piBatOT 1 0003HAa4YAIOT MPOU3BECHHUE MEPBBIX N HATYpaJIbHBIX YHCEN?

[To xakoif QopMmyle MOXXHO BBIYMCIMTH KOJMYECTBO MEPECTAHOBOK N-3JIEMEHTHOTO
MHOXecTBa?

YTo Ha3BIBAIOT pa3MEIICHUEM U3 N DJIEMEHTOB I10 K 3J1eMEeHTOB?

ITo xakoii popMysie MOKHO BBIYUCIUTH KOJIHMYECTBO Pa3MEIEHUN U3 N-3JIEMEHTHOTO
MHOeCTBa 10 K 351eMeHTOB?

Yo Ha3pIBAIOT COUYETAHNUEM M3 N 3JIEMEHTOB 10 k 311eMeHTOB?

ITo xakoit popmyIie MOKHO BBIYMCIUTH KOJIMYECTBO COUETAHUN U3 N DJIEMEHTOB 110 k
3JIEMEHTOB?



82. Uto Ha3bIBAIOT NMEPECTAHOBKOW KOHEUHOTO MHOKECTBA?
83. UTo Ha3bIBAIOT pa3MEILICHUEM N-3JIEMEHTHOTO MHOXECTBA 1O K 31eMeHTOB?

84. Yto HA3bIBAIOT COYETAHUEM N-3JIEMEHTHOT'O MHOXECTBA 110 K 2JIeMeHTOB?

85. Kakyro ¢opmyny Ha3bsiBatoT OuHOM HbroToHa?

86. ChopmynupyiiTe cBoiicTBa TpeyroiabHuKa [lackans u OMHOMUATBHBIX KO()(PHUITHMEHTOB.
87. Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMHU?

88. Kakoe coObITHE Ha3BIBAIOT 0OBETMHEHUEM JIBYX COOBITHIA U KaK €ro 0003HA4aroT?

89. UeMy paBHa BEpPOSATHOCTb OOBCIMHECHHS JIByX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE Ha3bIBAIOT IIEPECEUCHUEM JIBYX COOBITHI M KaK ero 0003HayaroT?

91. Kak MOXHO BBIYHMCIIUTH BEPOSTHOCTh OOBEAMHEHUS ABYX COOBITUI?

92. Kakoe coObITHE HA3BIBAIOT IOTIOJTHEHHEM COOBITHS M KaK €ro 0003HAYaI0T?

93. Kak MOXHO BBIUYMCIIUTH BEPOSATHOCTD JONOTHEHUS COOBITHS?

94. Kakue naBa coOBITHSI HA3BIBAIOT HE3ABUCUMBIMU?

95. Kakue nBa cOOBITHS Ha3bIBAOT 3aBUCUMBIMUA?

96. Kak HaliTl BEpOSTHOCTH MEPECEUCHHUST HE3AaBUCUMBIX COOBITHIA?

97. Uto Ha3bIBAIOT CIIy4allHOM BETUYMHON?

98. Yto Ha3bIBAIOT MHOYKECTBOM 3HAUCHHH CITy9aifHOW BEINYHHBI?

99. Yro Ha3bIBAIOT paclpeesieHueM BEpOsSTHOCTEH CilydaifHON BEJIMYUHBI?

100. Kakoe pacrpeneicHre BEpOSITHOCTEH Ha3bIBAIOT ONHOMHAILHBIM?

101. Yro Ha3BIBAaIOT MaTEMAaTUYECKUM OXKHJIAHUEM CITy4aifHOW BEIIMYHHBI?

102. Kak B MaTeMaTHKe Ha3bIBAIOT IIEPBOHAYAIILHBIC TIOHSATHS, KOTOPBIM HE JAI0T OIIPEICICHUS ?
103. Kakwue ¢urypsl BXOIAT B CHUCOK OCHOBHBIX MOHSATHI cTepeoMeTpun?

104. B kakoM cirydae rOBOPSAT, UYTO MpsiMasi IEpPECceKaeT IIOCKOCTh?

105. B kakoM ciyyae roBopsT, UTO INIOCKOCTH IepeceKaroTcs?

106. HazoBuTe n3BeCTHBIC BaM MPOCTPAHCTBEHHBIC (PUTYPHI.

107. U3 kakux ¢puUryp coCTOUT MOBEPXHOCTh MHOTorpaHHuKa? Kak ux Ha3pIBatoT?

108. Yro HazpIBaroT peOpaMu MHOTOTpaHHHKA? BepmmHaaMu MHOTOrpaHHHUKA?

109. Kakwue BubI MHOTOTPaHHUKOB BbI 3HaeTe? OMUIINTE ’TU MHOTOIPAaHHHUKH.

110. Kakwue cymiecTBYIOT CIy4ad B3aMMHOTO PACIIONIOKEHHS IBYX MPSMBIX B TPOCTPAHCTBE?
111. CdopmynupyiiTe npu3HaK NapauieIbHOCTH IPSIMOH U TIIOCKOCTH.

112. CdopmynupyiiTe MpU3HAK MapaUICTHHOCTH ABYX MJIOCKOCTEH.

113. Yro Ha3bIBAIOT YIJIOM MEXAY ABYMs II€PECEKAIOLTUMHCS TPSIMbIMU?

114. Yemy paBeH yroia Mex1y AByMsl MapajieIbHbIMU IPSIMbIMU?

115. Yro Ha3bIBAIOT YIJIOM MEKAY IBYMsI CKPEIIUBAIOLIMMHUCS IPSIMBIMU?

116. CdopmynupyiiTe mpU3HAK MEPIEHANKYISIPHOCTH MPSIMON U TUIOCKOCTH.

117. Yro Ha3bIBaIOT pacCTOSIHUEM OTTOYKH JI0 IUIOCKOCTU? PaccTosHueM OT npsiMoit 10
napajuIeIbHOM el IrockocTu? PaccrossHreM MeXy 1BYMs MapajuIeIbHBIMU IIJIOCKOCTAMHA?
118. Cdopmynupyiite TeopeMy 0 Tpex NepreHANKYIApax.

119. Yemy paBeH yroi MEeXIy MPSMON U INIOCKOCTHIO, €CITU TpsiMast TapauieIbHa TUIOCKOCTH?
[Tpsamas npuHaIeXuT miockoctu? Ipsmas nepneHauKyIspHa MI0CKOCTH?

120. Kakyio ¢purypy Ha3pIBarOT JUHEWHBIM YIJIOM JBYTPAHHOTO yriia?

121. Yro Ha3bIBAIOT BETMUYMHOMN JABYTPAHHOTO yria?

122. Kak HaliTH paccTOSTHHE MEKIY IBYMS TOUYKAMH, €CITH U3BECTHBI UX KOOPIAWHATHI?
123. Kakoii BeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yto Ha3BIBAIOT MOJIYJIEM BeKTOpa?

125. Kakwue BeKTOpbl Ha3bIBAIOT KOJJTMHEAPHBIMU?

126. Kakwue qBa HEHYJIEBBIX BEKTOpaA Ha3bIBAIOT PABHBIMU?

127. Kak HaliTH MOZyJIb BEKTOpPA, €CJIM U3BECTHBI €0 KOOPIUHATHI?

128. Onwmmmre nMpaBuUiio TPEYTroabHUKA JIJIST HAXOXKJICHUS CYMMBI BEKTOPOB.

129. OnwumuTe NpaBuiIo MapaiesorpaMMa JIjisi HAX0XKIEHUSI CYMMBI JIBYX BEKTOPOB.

130. Onwmmwmre mpaBUiIO MapajuIesenuIea ik HaX0KICHHUS] CYMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBAIOT Pa3HOCTHIO ABYX BEKTOPOB?

132. CdopmynupyiiTe coueTaTeIbHOE U PACTIPEIETUTEIIbHBIC CBOMCTBA YMHOKECHHS BEKTOpa Ha



YHCITO.
133. Kakwue BeKTOpbI Ha3bIBAIOT NEPIIECHANKYISAPHBIMU?

134. Yto Ha3bIBAIOT CKAJSPHBIM MPOU3BEICHUEM JIBYX BEKTOPOB?
135. Yto Ha3bIBarOT MHOTOIPAHHUKOM?

136. Kakwue rpaHy MHOTOTpaHHUKA HAa3bIBAIOT COCETHUMHU?

137. Yro Ha3bIBAIOT ABYIpPaHHBIM YIJIOM MHOTOTpaHHHUKA?

138. Kakoii MHOrOrpaHHHUK Ha3bIBAIOT BBITYKJIBIM?

139. Yro Ha3bIBarOT MPU3MOK?

140. Yto Ha3BIBAIOT BBICOTOM MPU3MBI?

141. Kaxkyto nmpusmy Ha3bIBarOT npsimoii? HakinonHown?

142. Kakyio npu3My Ha3bIBalOT MPaBHILHON?

143. Yto Ha3BIBAIOT JUATOHAILHBIM CEUYCHHEM MTPU3MBI?

144. Yto Ha3BIBAIOT TJIOMIAIbI0 OOKOBOM MOBEPXHOCTH MPU3MBI?

145. Yemy paBHa 1101a1s O0OKOBOM MOBEPXHOCTH MPSIMON MTPU3MBI?

146. Yto Ha3BIBAIOT MAPAJUICICITUIICIOM?

147. Kakwue rpanu napasuienenuiesia Ha3plBaoT POTUBOJISKAIUMU ?

148. Kakoii mapaienenures Ha3bIBaOT MPSIMBIM?

149. Kakoli napajienenumnes] Ha3bIBatOT MPSIMOYTOJIbHBIM?

150. Yro Ha3BIBAIOT U3MEPEHUSIMH MPSMOYTOJIFHOTO Napaiesienumnena?

151. Kakum cBoiCTBOM 001a/1at0T IMArOHAJIHM Mapasuienenumnena’?

152. Cdopmynupyiite TeopeMy O KBaapaTe JUaroHaIH MPSIMOYTOJIBHOTO MapauIeIenuIe/a.
153. UYto Ha3bIBarOT mUpamMuIon?

154. Yrto Ha3bIBaIOT BHICOTOW MUPAMUIBI?

155. Kakoe ceueHue Ha3bIBalOT AMArOHAIBHBIM CEUEHHEM MUPaMUbI?

156. Kakyro nupamuy Ha3bIBarOT MPABHILHOMN?

157. Yro HazbIBaroT anodemMoii mpaBUIbLHON MUPaMUIbI?

158. Yto Ha3BIBAIOT IJIONIAIbI0 OOKOBOM MOBEPXHOCTH TUPAMUTBI?

159. Yemy paBHa miomaab O0KOBOM MOBEPXHOCTH MPABUIBHON NMUpaMUIb?
160. OnummTe, KaKOH MHOTOTPAHHUK HA3bIBAIOT YCEYEHHOM MUPAMUIOH.

161. OnwumuTe 371€MEHTHl YCEUEHHONW MUPAMHUIBI.

162. Kakyro yce4€HHYIO MMpaMuy Ha3bIBaIOT MPABUIIBHOM?

163. Yro HazbIBaroT anodemMoil MpaBUILHON YCEUEHHON MUpaMuIbl?

164. Yrto Ha3BIBAIOT IJIONIA/HI0 OOKOBOM MTOBEPXHOCTH YCEUEHHOMN MUPaMUIBI?
165. Yemy paBHa muiomaab O0KOBOM MOBEPXHOCTH MPAaBUIIbHOM yCeUEHHOM nMupaMuabl?
166. Kakoe Tero Ha3bIBAIOT UITUHAPOM?

167. Omnwumute, 9TO Ha3bIBAIOT OOKOBOI MOBEPXHOCTHIO LIMIIMHPA.

168. Yto Ha3pIBAlOT OCHOBAHUSMU ITWITHHIPA?

169. Kakoe Teno Ha3bIBaIOT TEIOM BpaleHUs?

170. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM ITWITHH IpA?

171. U3 kakux GuUryp cocTouT pa3BépTka uInHapa?

172. Tlo xaxoii hopMyIie BEIYUCIISAIOT TUIOMIAAb OOKOBOW MOBEPXHOCTHU LIMIIMHpA?
173. Tlo xaxoii ¢opMysie BEIYMCIISAIOT TUIOMAAb TOTHON MOBEPXHOCTH LIMIMHIpA?
174. Kaxkoe Teno Ha3bIBarOT KOHYCOM?

175. Omnwumute, 9YTO Ha3bIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pIBaroT ocHOBaHWEM KoHyca? Ochio kKoHyca? BeicoToit koHyca?
177. Yto Ha3bIBAIOT OCEBBIM CEUCHHEM KOHYca?

178. U3 gero cocTouT pa3BépTka KoHyca?

179. Yro npuHMMAIOT 3a IO OOKOBOM MOBEPXHOCTH KOHYCa?

180. ITo kakoit popMyIe BEIYUCISAIOT ILIONIAIb OOKOBOM MOBEPXHOCTH KOHYycCA?
181. Ilo xaxoii opmyIe BEIYUCISIOT TUIOMIAAb OTHOM MOBEPXHOCTH KOHYca?
182. UYrto Ha3bIBarOT OOKOBOM MOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. UYto Ha3bIBAIOT OCEBBIM CEYCHHUEM YCEUEHHOTO KOHYca?

184. UYrto mpuHUMAIOT 3a TUIONIA b OOKOBOW MTOBEPXHOCTH YCEUEHHOTO KOHYCa?



185. Ilo kakoit popMyIe BEIYUCISAIOT ILIONIAIb OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYyca?

186. Yto HazbIBatoT cepoit?

187. UYto Ha3wIBarOT paanycom chepsl; 1uaMeTpom chepbi?
188. Uemy paBen nuametp cdepsl, eciu e€ paauyc paBeH r?

189. Yro HazpIBatoT mapom?
190. Yto Ha3pIBAIOT AMAMETPOM I1apa’?
191. Yro Ha3pIBatoT 00BEMOM Tema?

192. Yro 3HaUMT U3MEPUTH OOBEM MHOTOTPAaHHHKA?

193. Ilo kako#i ¢popmyIe BEIYUCIAIOT 00BEM MPU3MBI?

194. Tlo kakoit popMyIe BEIYUCIAIOT 00BEM TUPAMUIBI?

195. Tlo kakoii (popmyre BEIYHCISAIOT 00BEM YCeUEHHON TUPAMUTBI?

196. Ilo kaxoii opmyIe BEIYUCISAIOT 00bEM KOHYCa?

197. Tlo xaxoii ¢popmyIe BEIYUCISAIOT 00bEM yCeUEHHOTO KOHYca?
198. Ilo kakoit popMyIie BBIYUCISIOT 00BEM MIIIUHIpA?

199. Ilo kakoi#i opMyIe BEIYUCISAIOT 00BEM M1apa?

200. YTo Ha3BIBAIOT ILJIOMIA L0 IOBEPXHOCTH HIapa?

201. TIlo xaxoii (hopMyJsie BEIYUCIAIOT TUIOMAhL chepbl?

5.2 IlpuMepbl CAaMOCTOSITEILHBIX Pa6OT

1. CamocrosTenbHas padota Nel. Pa3BuTHe noHATHS O yuCIe.

BapuanT 1
1. TlpencraBbTe B BHAEe OECKOHEUHOMH
JeCATUIHOMN MIEPUOTUIECKOM npobu
palrOHATIBHBIC YK CIIA:
23;_5; 8;_41;
4 7 15 6
2. Haiigure 3 npoGu, kotopbie OynyT

Gosblre ° , HO MeHsIIIe ° .
11 11

3. Brryucnure:
32,15 ,13,2

19 - (4,254 — 1,134: 0,28)
49 49 147 3
+1,114
4. Bpruucaute npuOIUKEHHO:
1,006°

5. IIpeobGpazyiiTe
(ynpocTuTe) paroHaIbHOE
BBIpKCHUE:

y> 1-x* 1-xy?

x+1 y—1 - y—1
6. Pemmre ypaBHEHHE:
2x*—5x2+2=0

7. Pemmrte HEepaBEeHCTBO:
(B3x —2)>—4x(2x —3)>0

Bapuanr 2
1. IlpencraBbTe B BHIE OECKOHEUHOM
JECSITUUHOM MIEPUOUUECKON npobdu
palMoHaIbHBIC YHCIIA:
31;_6;5;_52;
4 13 11 9

2. Haiimute 3 npodu, KoTOphIe OYAYT

0oJIblIe

® | HO MeHble © |
13 13

3. Boruncnure:
1 61 1 7 11
[8,6-4-(590-4 15, )] (40:212+1,34)
4. Bpraucaute npudInKeHHO:
1,001°
5. IlpeoOpa3yiiTe (yrpocTure)

palOHaIbHOE BhIpaXKEHHE:

a b—a*h b’-a

b-1

ab+b ab—a
6. Pemmre ypaBHeHue:
2x*—3x2+1=0
7. PemuTe HEpaBEHCTBO:
x(3x—2)—(2x—3)><0




2. CamocrosrenbHas padota Ne2. OyHKIMH U rpaduKu

Bapuanr
1

1. dynxuus 3amasa popmynoi f(x) = x_3;4
X

Haiinure: a) f(1); 6) £(0).

2. Haiinute obmacTh onpenencHus GyHKIIMHA

flx)= Vx —3
3. Haiinute MHOXECTBO 3HaUCHUH (DyHKIHH
f@)=x+4

4. SIpngercd W YETHOH WIH
HEYETHOU

dynkmus: a) f(x) = 7x® — 5x°;
6) f(x) =,

2x—8
5. Ha  pucynke wu3o0paxkeH  rpadux
byHKIIUU
y = f(x), omnpeneneHHoii  Ha
npomexytke [-3,5; 5]. Ilomb3ysach

rpadukom, HaiinuTe: a) f(—2);

0) 3HaYCHUSA X, IPH KOTOPBIX f(x) =

3; B) HynU (QYHKIUY;

') HauOoJbIIee U HAUMEHbIIIEe 3HAYCHUS

dyHKHH;
1) 00J1aCTh 3HAaUeHUN QyHKIUY;

€) KOJIMUEeCTBO KOpHe# ypaBHeHus f(x) = a

Bapuant
2

1. dynknus 3anana popmymoit f(x) =3,

x+4
Haiigure: a) f(2); 6) f(—1).
2. Haiigute obnacTs onpenenenus pyHKIUN

fx)y=Vx+4
3. Haiinmute MHOXECTBO 3HAUYECHUH (PYHKIHH
flx)=2x*—1

4, SIBngercs M YETHOH WA
HEYETHOH

dynkmus: a) f(x) = x° + 2x°;
6) f(x) = *2"*x,

2x+8
5. Ha pucynke n3o0paxeH rpaguk GyHKIUU
y = f(x), onpenenacHHO# Ha
npoMexytke [-4; 5]. [Tonb3yscek
rpadukom, HaiiuTe: a) f(—2);
0) 3HaYeHUs X, IpU KOTOpBIX f(X) =
3; B) Hynu (QyHKIHH;
') HauOoJbllIee U HAUMEHbIIIEE 3HAYCHUS
byHKIUY;
1) 00J1aCTh 3HAYCHUN (QYyHKIUY;
€) KOJINYEeCTBO KOpHeH ypaBHeHus f(x) = a
B 3aBUCUMOCTH OT 3Ha4EHUs a

B 3aBHCHUMOCTH OT 3HA4YCHUS a HEEEEREERT Y !
I 44— -
L1 3 T - N |
g BENEENERIEEEL /
BERE/EERR A0 AT AN
EIEYEIENEEE g M NG R TR T T T EN A 5
1T i - '\FS NN \ J/ ]
1 + i ERERNEENR =
t EEEEREENS . [
i L1 6. Ha pucynke nu3obpaxeH rpaguk GyHKIUU
6. Ha  pucynke  wmsobpaxen  rpaduk | y = f(x). [Tocrpoiite rpaduxk
byHKIII byuxuum: a) y = f(x) +2;0) y = f(x

y = f(x). Ioctpoiite rpaduk
(b}éI;KHHHI aA)y=f(x)+2,0)y=f(x

-3).
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3. CamoctosrenbHas padota Ne3. Kopuu, crenenu u jorapudMbl

BapuanT 1

1. ®ynkmus 3agana Gopmymnoit f(x) = x1°,
Cpasnure f(5,6) u f(2,4).
2. HaiiguTe 3HaueHUE BBIPAKCHUS:

3 .
5) 32—

32

3. Pemute ypaBHeHHE \3 X =2

a) 338 + 45-32 + 625

4. YmpocTure BhIpaXKeHHE:
a) Va3 6)3Vm?“m.
5. HaiiguTe 3HaUeHUE BBIPAKCHHUS:
a) 1255, 6) 3208,
6. IlpencraBbTe BhIpAXKCHHUE B BUJIC
CTCTICHH WJIH IPOU3BECHMSI CTEIICHEH
(a-08)4- (a-14)-2: (a04)-6
7. Pemmre ypaBuenue V2x + 8 = x
1
m—3m3
8. Coxkparute 1podbp 2
m3—3
9. Pemmte ypaBHEHHE
5xtl — 3. 5x =250
10.Haiiaute 061acTh onpeneneHus
byHKIUM
y=lg(4x—1)
11.Pemmute ypaBHEHUE
logi(3x +4) =2
3

12.Pemmnte HepaBEeHCTBO
logo.o(x — 4) > logo.o(8 — x)

13.BeranciauTe 3HaYCHNE BBIPAKCHHS

loge 27 + loge 3

2log2 6 — log2 9
14.Haiinute KOpeHb ypaBHEHUS

logz x + loga(x — 3) =2
15.Pemute HepaBEeHCTBO
logos? x — logos x —2 >0

Bapuant 2
1. ®dynxnus 3agana Gopmymoit f(x) = x*°.
Cpasuure f(3,6) u f(1,8).
2. Haiinure 3Ha4YeHHE BBIPAKCHUS:
4 .
0) —
4243

a) 516 — 23V-216 — SV64:

3. Pemmre ypaBHenue \° x =2

4. Ympoctute BEIpaKeHHE:

a) BJa'; 6) 5\/m3 “m?,

5. Haiigure 3HaueHue BoIpaKeHUSA:
a)32s  6) 164,
6. IlpencraBbTe BEIpAKECHUE B BHJIE
CTETIeHH WJIM MPOU3BEACHUS CTENIeHE
(a06)6 - (a04)-7: (a-16)-3
7. Pemmre ypaBHenne \2x + 48 = —x
2
m+7m5
8. Cokparute 1podb 3
m5+7
9. Pemute ypaBHEeHHE
2%+ 2x3=72
10.Haiiaute obnacTh onpeneneHus
byHKIIIT
y =lg(6 — 4x)
11.Pemure ypaBHEHUE
10go.1(10x — 7) =—1
12.Pemmre HEPaBEHCTBO
l0g2(6 — x) <log2(x + 1)
3 3

13.Beruncnure 3HaYCHUE BHIPAKEHUS
logs 128 — logs 2
2logs 2 + 10gs 9
14 . Haiinute KOpeHb ypaBHEHUS
logs x + logs(x —4) =1
15.PemuTe HEpaBEHCTBO
l0go.2s% x + 10go2s x —2 >0




4. CamoctosrtenbHas pabota Ne4. OCHOBBI TPUTOHOMETPHH
BapuanT 1 Bapuant 2
1. HaiiguTe 3HaueHnEe BHIPAKECHUS 1. HaiiguTe 3HaueHNE BBIPAKCHUS
2tg ™ ctg (= ™) + cos 7 — 2 sin 2tg (— ﬂr% ctg T+ sin 3T _ 4 cos
T3 6 1 6 3 2 4
2. YmpocTute BBIpOXKCHHE 2. YupocTure BeIpaKeHHE
cos® a +sin® a + tg*B cos? a + sin? a + ctgla
3. Ympocrure BeIpaCHHE: 3. Ympocturte BeIpaKeHHE:

a) cos(a — B) — cos(a + )

0)sin B cos 4f + cos f sin 4
sin 2a

B)Z sina

4, : sina=-%, cosp=—-1m<
Hano a '3 B T

a < 3”2, "< B <m. Haiipure sin(a + )

5. JlokaxkuTe TOXKIECTBO:
1 1

l—tga_1+tga=tg2a

6. Pemute ypaBHeHue Sin 4x = 2

7. Pemmre HepaBEHCTBO COS X ; !

a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6a Sin 4a

2

2C0S

B)

sin 2a

4, NJano: cosa =06, sinp=- 0,8;71 <
a<2m,m<f< 3".2 Haiimure cos(a + )

5. JlokaxkuTe TOXKIECTBO:

tgo + tgo =
tg2a 1 —tgo 1+
tgo )
6. Pemmute ypaBHeHHe COS 6x = —Zﬁ
2

7. PemmnTe HepaBeHCTBO SiN X >2

. CamocTtosTenbHas pabora NeS. [IpousBoaHas

U €€ IPUMEHEHNUE

Bapnanr 1
1. Haitagure npon3BoaHyo

pymann: 0 f(x) = %5+

6) f(x) ="
x4
B) f(x) =tg 4x
2. BrluncinTe 3HaueHHE TIPOU3BOTHOM
GbyHKIHN
f(x) = (3x —2)° B Touke x0 = 1
3. HaiinuTe mpou3BoaHy0 QyHKIHN:
a) f(x) =V6x — 7
6) f(x) = cos x4

4, Teno nBuraercs 10 KOOPAMHATHOU
npsAMoi o 3akoHy s(t) = 3t2 — 2t + 1
(mepeMerieHne M3MEpsSETCI B METpax,
BpeMsi B cekyHaax). Yemy paBHa
CKOpPOCTh Tella d4epe3 3 ¢ TMocie Hadajia
JIBHKEHUS?

5. Uemy paBeH yrioBou Kod(QuimeHt
KacaTeJIbHOU K TpaguKy QyHKIHUN

y=x3-2x
B TOUYKE C a0CIIUCCO xp = —1?
6. Kaxoe ypaBHEHHUE UMeEET

Bapuant 2
1. Haiinure npou3BOIHYIO

ymtmn: a) fx) = x4+ 2

6) f(x)="

x6
B) f(x) =tg 2x

2. Bpmumcnanrte 3HauYeHHE ~ITPOM3BOAHON (QyHKIHH
f(x) = (3x + 4)* B Touke xo = 1
3. Haiinure npou3BoHy0 QyHKIUH:

a) f(x)=V8x +1
6) f(x) =sin X4
4. Teno
psAMOI
1o 3aKOHY

JBUTACTCA TI0  KOOPJIWHATHOU

s(t) =3t -2t +1

(mepemelieHre M3MeEpsSETCs B MeETpax,

BpeMst B CcekyHaax). YeMy paBHa

CKOPOCTh Tella 4Yepe3 4 ¢ Tocie Hadaia

JIBHOKEHUS?

5. Uemy paBeH yrioBoi KodduimeHt

KacaTeIbHOU K TpapuKy QyHKIUN
y=x3—2x

B TOYKE C a0CIUCCOM xo = —2?

6. Kakoe ypaBHeHHe nMeeT KacareiabHas K




KacareybHasl

x rpaduxy dyuxmmn f(x) = 3 B Touxe ¢
x—3
abcuuccoit xo = 2.
7. YeMy paBHO HaUMEHbIIICE 3HAUCHHE
dynxmun y = x + 4 na npomexytke [1;3]?
X
8. Uccnenyiite GpyHKIIUIO
y =16x°—12x% — 4
1 octpoiite e€ rpaduxk.

rpaduky ¢ynxmun f(x) = > B Touke ¢
x—4
abcrmccon xp = 1.

7. Yemy paBHO HauOoJpllee 3HAUYECHUE

dyHkumn y = x + % Ha mpomexytke [1;3]?
X
8. Uccnenyiite GyHKINUIO
y =2x3+9x% + 12x
U mocTpoiite e€ rpadux.

6. CamocrosrenbHas pabora Ne6. MIHTErpan u ero npuMeHeHne

BapuanT 1

1. Haiigute oOmmii Bua nepBooOpa3zHOM
byHKIMY:
a) f(x) = x*
0) f(x) =sinx
B) f(x) =2*
r) f(x) =x
m fx) ="

x5
e) f(x) = e*

2. O®ynxnus F serisercs mepBooOpasHOit
¢yukuun f(x) = x — 3. Uepe3 kakyw u3
JaHHBIX TOYEK MPOXOTHUT rpapuk HYHKIUU
F, ecmu F(2) = 5?

a) (0;8); 6)(-2;17); B)(1;5,5); 1) (4:4).

3. Bemuauciaure
MHTETpa: a) I3 x? dx
6) fi sin 3x dx

9

T dx
B) I&% sin2 x,

0 dx
r) I -2

4. Brprauciaure IUIOMIAb
¢burypsl, n300pa>keHHON Ha PUCYHKE.

Yy=Ccosx

Bapuant 2
1. Haitnure oOwmuii Buj mnepBooOpazHOU
byHKIIH:

a) f(x) = x°
0) f(x) =cos x
B) f(x) = 3*
r) f(x) =2x
m f(x) ="°

x7
e) f(x) = e

2. Oynkuusa F saBasercs mepBooOpasHOU
byukmun f(x) = x — 3. Uepes kakyio u3
JAHHBIX TOYEK MPOXOJUT rpaduK GyHKIUU
F, ecmu F(2) =5?

a) (0;8); 6)(-2;17); B)(1;5,5); 1) (4:4).

3. Brrunciure

. J'4 2
uHTerpar: a) | 2x
dx

6) fisin 6x dx
9

T dx
B) szsrr cos2x,

2 dx

DY) s—x

4. Berunciure IUIOIIAb burypsr:




5. Hatigure 1iomans
KPUBOJIMHEWHOW Tpareiuu,
OTPaHUYECHHOW JIMHUSAMH Y = 6Xx —

x2,%:0,x:1,x:3.

Haitnure
p8HquHHOﬁ JMHUSMHA Y = X2,y =2 — x.

4

wiomanas  Gurypsl,

7. CamoctostenbHas padora Ne7. KomOuHaTopuka

Bapuanr 1

1. CkonbkuMu crnoco6amMu MOTYT CECTh B
aBToMoOmIb Mapku «KannHa» 5 4emnoBek,
€CIIM  KaXAbII M3 HUX MOXeT ObITh
BOAUTETIEM?

2. Yepe3  KeNe3HOJOPOXKHYIO  CTAHLUIO
JIOJDKHBI OJTHOBPEMEHHO TpouTH 3 moes3na.
CKOJBbKMMH crOco0aMH JUCTIETYEP MOXKET

OpraHnu30BaThb MMPOXOKACHUC COCTaBOB,
€CJIn B €ro pacropsKCHUU 5 CBO6OI[HLIX
nyTen?
3. Pemure B HaTypaJIbHBIX quciax
ypaBHEHUE
A>=18- A
x x—2

4. CKOJBKO CYIIECTBYET CEMU3HAUHBIX
qucen,

KOTOpBIE HAIEJ0 JAesITcs Ha 257

5. Pemmre B HaTypaJIbHBIX YUCIIaX
ypaBHEHHE

C}f =120
6. Ha npsimoii ormeTriu 12 Touek, a Ha
NapaJuleJIbHOM el INpsAMOM — 7 TOYEK.

CKOJIBKO CYIIECTBYET UYETHIPEXYTrOJIbHUKOB
C BEpIIMHAMHM B 3TUX TOYKax?

7. Ans IIKOJBHOM JOTE€pern MHOArOTOBUIIN
100 OummeroB, M3  KOTOPBIX 12
BBIMTPBIIIHBIX. [lepBbIii yueHUK BBIOMpaeT
Hayraa 10 OmneroB. CKOJBKO CYIIECTBYET
BapHaHTOB, MPU KOTOPHIX OH BbHIOEpET HE
MeHee 2 BBIMTPBIIIHBIX OuieToB?

Haiinure otHomIeHne cymmel uncen B100-i
CTpOKe TpeyronbHuKa [lackansg k cymme

8. umcen B 200-# cTpoke

Bapuant 2
1. CkonpKuMH crocobamu MOIKHO
pacnpenenuTb S OeXKYpHBIX IO 3Ta)aM B
MSATHITAKHOM OOIIEKUTHUH?
2. Uepes  KeJIE3HOJOPOKHYIO  CTAHIIHIO
JIOJDKHBI OJTHOBPEMEHHO NPOWUTH 4 Toe3[a.
CKOJBKHMH CITOCOOAMH JTUCTIETYEP MOXKET
OpraHW30BaTh MPOXOXKIACHUE COCTABOB,
€CIM B €ro pacrnopsikeHuu 6 CBOOOJIHBIX
myTen?
3. Pemure B
ypaBHEHUE
A2=20
X
4. CKOJBKO  CYIIECTBYET
HIECTU3HAYHBIX
4ucell, KOTOPbIe HAIleNo JAesITcs Ha 257
5. PemmTe B HATYpaabHBIX YHCIAX

HaTypaJIbHBIX  YHUCJIAX

aBHEHUE
Cx*=66
X
6. Ha npsimoit ormetunu 14 Touek, a Ha
napajuleIbHOM €l mpaAMoil — 9  Touek.

CKOJIBKO CYIIECTBYET UYETHIPEXYTOJIbHUKOB
C BEpIIMHAMHM B 3THX TOYKAX?

7. Jlns IIKOJBHOM JIOTE€per MOJArOTOBMIIN
200  OumneroB, U3  KOTOphIX 25
BBIMTPBIIHBIX. [IepBblii yueHHK BBIOMpaeT
Hayran 10 OunetoB. CKOJBKO CYIIECTBYET
BapUaHTOB, NPHU KOTOPHIX OH BBIOEpET He
MeHee 2 BBIMTPBIIIHBIX OUIeTOB?

8. HaiinuTe oTHOIIEHHE CyMMBI YHCET B
100-#t crpoke TtpeyroimpHuka Ilackans
cymme umcen B 200-ii cTpoke

8. CamocrositenpHas padora Ne8. DiieMEeHTHI TEOPUU BEPOSTHOCTEH M MAaTEMAaTHIECKOM

CTaTUCTHUKH




Bapuanr 1
1. B xopobOke nexat 15 mapuxoB: 10 cuHux
u 5 3eneHblx. KakoBa BEpOATHOCTH TOrO, 4TO
HayTaJ B3ATbII U3 KOPOOKHU LIAPUK OKAKETCS
KENTbIM?
2. BeposATHOCT,  KynmuTh  OpakOBaHHYIO
napy carmor HEKOTOpoW (UpMBI cOCTaBiIsIET
0,023. Ckonpko OpakOBaHHBIX Tap 00yBH
rapaHTUPOBAaHHO colepKuT naptust u3 1000
nap caror 3Toi pupmbI?
3. [lpy mpoBeaeHUU HK3UT-TIOJA  OBLIO
ompomieHo 15 Teicsu u3bupatenei, cpeau
kotopbix 600 mnporonocoBaniu «lIpoTus
Bcex». OLeHUTe BEPOSTHOCTb COOBITHS, IIPU
KoTopoM wu30muparens ronocyer «lIpoTus
BCEX).
4. KapTouku, Ha KOTOPBIX HAIMCAaHBI YUCIIA
1, 3, 5, 7, Hayrag mnociaeaoBaTelibHO
BBIKJIa/IbIBAIOT B psj. KakoBa BeposATHOCTH
TOTO, YTO MOCJEIHEH IMOJIOKAT KapTOUKYy C
quciom 5?
5. KakoBa BeposATHOCTH TOro, YTO WpH
110/10pachIBaHUM JIBYX UIPAJIbHBIX KYOHUKOB
Ha OJHOM W3 HUX BBINAJET €IUHUIA, a HA
Apyrom
— Tpoiika?
6. Uemy paBHa MeaWaHa COBOKYIHOCTH
JaHHBIX: 2, 2, 3,4, 5, 6,137
7. OgHOBpEMEHHO noI0poCHIIN TpHU
MoHeThl. KakoBa BepOsSTHOCTh TOrO, 4YTO
POBHO Ha JBYX W3 JTUX MOHET BHINAJET
rep6?

B simmke nexar s610ku Tpex coptos: 20
xenThiX, 10 3enenbix u 30 KpacHbIX.
Kakoe HaumeHblI€e KOIMYECTBO 100K
HaJ0 JA0CTaTh U3 SIIKMKa Hayraj, YTOObI
rapaHTUPOBAHHO B3SITh MO KpaiiHel Mepe
OJTHO KEJITOE U JIBa KPAaCHBIX s10J10Ka?

Bapuanr 2

1. B xopoOke nexar 15 mrapukoB: 12 cuHux
u 5 3eneHblx. KakoBa BEpOATHOCTB TOTO, 4TO
HayTaJ B3ATbIi U3 KOPOOKHU IIAPUK OKaKETCs
KENAThIM?

2. BepoATHOCT,  KynmuTh  OpakOBaHHYIO
napy caror HeKOTOpOod (hUpPMBI cocTaBiseT
0,015. Ckonpko OpakoBaHHBIX Tap OOyBHU
rapaHTUPOBAHHO colepKuT naptus u3 2000
nap caror 3Toi GUpMBbI?

3. [lpy mpoBeAeHUU DK3UT-TMOJA  OBLIO
omnpouieHo 15 Teicsiu u3duparene, cpeau

KOTOPBIX 1500 MPOTOJIOCOBaIN  3a
«Kangugata H». Ouenure BeposITHOCTD
coObITHS, TIpU  KOTOPpOM  u30uparenb

roJIoCyeT 3a

«Kangumara H».

4, KapTouku, Ha KOTOPHIX HaIlMCaHbI YUCIIa
I, 3, 5, 7, wnHayrag mocleaoBaTeIbHO
BBIKJIQJIBIBAIOT B psija. KakoBa BEeposITHOCTH
TOTO, YTO MOCJICTHEH IMOJIOKAT KAPTOUKY C
yyciioMm 37

5. KakoBa BepoOATHOCTH TOrO, YTO TIPH
no0packIBAaHUHU JIBYX UTPAIbHBIX KYOMKOB
Ha OJIHOM W3 HHX BBHINAJIET MATEpKa, a HA
Apyrom

— IBOHMKA?

6. Uemy paBHa MeaMaHa COBOKYITHOCTHU
Ia”HEBIX: 2, 3, 3, 4, 6, 6,167

7. OHOBpPEMEHHO o 0pOCHIH TpH
MOHEThl. KakoBa BEpOSTHOCTH TOTO, HYTO
POBHO Ha OJHOM W3 3TUX MOHET BBIMAJET
rep0?

B smuke nexat s1610ku Tpex coptos: 20
XKenThlX, 10 3enenbix n 30 KpacHbIX.
Kaxoe HaumeHbI11€€ KOTMUECTBO 070K
HAJI0 10CTaTh U3 SIUKA HAyTaJ, YTOObI
rapaHTHUPOBAHHO B35Th IO KpailHEN Mepe
JIBa 3€JICHBIX U J[BA JKETHIX si0I0Ka?

9. CamocrosrenbHas padota Ne9. [Ipsimbie u

TINIOCKOCTH B IIPOCTPAHCTBE

Bapuanr 1
1. Yepe3 koHusl otpeska MN wu ero
cepenuay K mpoBeneHbl mapaienbHbIE
npsiMble,  MEpeceKarolue  HEKOTOPYIO
IUIOCKOCTL o B Toukax Mi, N1, Ki
COOTBEeTCTBEHHO. Halinmure minmHy oTpeska
KKi1, ecmm otpesok MN He mepecekaer
IUIOCKOCTH 0. 1 MM1= 22 cMm, NN1= § cMm.
2. Touku A1, Bi, Ci1 — mnapannenbHbie
npoekiuu BepmnH A, B, u C

Bapuanr 2
1. Yepe3 koHuel orpeska AB u ero
cepenuHy C mpoBeleHbl MapajlielibHbIE
IpsIMblE,  IMEPECEKAIOIME  HEKOTOPYIO

IUIOCKOCTh o B Toukax A1, Bi, u Ci,
COOTBETCTBEHHO. Haliiure miumHy oTpeska
CCi, ecnm orpe3ok AB He mnepecekaer
minockocth o0 1 AA1 =18 cm, BB1=10 cm.
2. Touku A1, Bi, u Di— mnapamiensHbie
npoekiuu BepimH A, B u D




napayuienorpamma ABCD Ha HekoTopyro
IJIOCKOCTh  COOTBETCTBEHHO. [loctporite
IIPOEKLMI0 BeplMHbl D mapasuienorpamMma
Ha 3TY IUIOCKOCTb.

B:1
A1

C1

3. Uepez BepmmHy mpsmoro yriaa C
npsiMoyrosibHoro tpeyroiabHuka ABC k ero
MJIOCKOCTH TIPOBeIeH mneprneHaukyssip CM.
Haiinure JUTUHY CTOPOHBI AB
tpeyrosnbauka ABC, ecniu CM = 8§ cm, BM
=17 cm, £CAB = 30°.

4. Yepes BepmmHy D mpsMOyroibHHKa
ABCD Kk ero IJIOCKOCTH MpPOBEIEH
neprnenaukyisp DE. Touka E ynanena ot
ctoponsl AB Ha 10 cm, a ot ctoponsl BC
— Ha 17 cM. Hailnure anuHy auaroHanu
BD, ecnu DE = 8 cm.

5. Yroxa MEXIY IUIOCKOCTSIMU
tpeyroibHUKOB ABC u ABD paBen 45°.
Tpeyronsank ABC

— PAaBHOCTOPOHHHMIA €O CTOPOHOI 4V3 cM,
TpeyroibHuKk ABD — paBHOOeapeHHBII,
AD

= BD = V14 cm. Haiizgure JUTMHY OTpe3Ka
CD.

napauienorpamma ABCD Ha HekoTopyro
IUIOCKOCTh  COOTBETCTBEHHO. [locTpoiite
npoekuuio BepimnHbl C mapanenorpamma
HAa 3Ty IJIOCKOCTb.

B:1

A1

C1

3. Uepez Bepmmny mnpsmoro yriaa C
npsiMOyroyibHOTO TpeyroiabHuka ABC k ero
MJIOCKOCTH TMpoBeaeH neprneHaukyisp CD.
Haitigure JUTUHY CTOPOHBI AB
tpeyronbauka ABC, eciiu AD = 20 cm, CD
=16 cm, £CAB

=60°.

4. Yepe3 BepuiMHy A MNpsSMOYTOJIbHHKA
ABCD Kk ero IUJOCKOCTH MpOBEJICH
nepneHuKkyisip AP. Haliqure nnuny 3TOTO
neprneHaukyisipa, ecan BC = 12 cm, DB =
13 cMm, a Touka P ynanena ot mpsimoit BC
Ha

V106 cm.

5. Yron MEXITY TIJIOCKOCTSIMU
tpeyroibHUKOB ABC u AKC pasen 60°,
AC = 24 cMm, BC = BA=20 cm, KC= KA =
15 cm.

Haiinnre nuny orpeska BK.

10. CamocrositenbHast padota Nel(. KoopauHatel U BEKTOPbI




Bapuanr 1
1. Jauer  Touku M(3;-2;1) u  N(5;2;-
3).
Haiigure koopauHaThl cepeIMHbl OTpe3Ka
MN u ero nnuHy.
2. Jlanbr Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haitnure:

a) KOOpAMHATHI BEKTOpoB AB
wAC;
AB;

0) MOyJIb BEKTOpA

B) KoopauHathl Bektopa MN = 2AB — 3AC.

3. CymecTByeT i1 apauieIbHbli IEPEHOC,
pu KOTOpoM o0Opa3oM Touku M(4;3;4)
spisiercs Touka Mi(1;3;0), a oOpasom
touku K(1;-8;3) — Touxa K1(6;-2;7)?

4. Toukm A(-2;-4;1) u B(-5;-6;-1) —
BepuIHHbI apauienorpamma ABCD, Touka
0O(1;3;2) — TOuka TmepeceyeHus €ero
JaroHaJen. Haiinure KOOpAUHATHI
BepuinH C u D -
napauienorpamma ABCD.

Bapuant 2
1. Jausr  Toukum M(-6;5;3) u N(4;1;-
5).
Haiinure KOOpaAHMHATHI CEPEAMHBI OTPE3Ka
MN u ero qnuHy.
2. Mauer  TOuku A(-4;-2;1),

u

C(2;1;-3). Haitnure:

B(3;-1;-1)

a) KOOpAUHATHI BEKTOPOB AB
A
AB;

0) MOAyNb BEKTOpa

B) koopauHatel Bektopa MN = 3AB — 2AC.

3. CyIIeCTBYeT JIH NapajLIeIbHBIH IepPeHoC,
npu KoTopoM obOpaszom Touku M(-1;3;-4)
sBisietcss Touka M1(4;5;-7), a oOpasom
touku K(6;-4;5) — rouka K1(11;-2;8)?

4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepliMHbl  mapamienorpamma  ABCD.
Haitnute  xoopnunatel  Bepuiabl  C
napauieorpamma ABCD u xoopauHaTs
TOUYKH MEPECEUCHUS €ro IharoHaiei.




5. Tausl BekTopsl a (-2;8;-4) u b(1;-4;k).
[Ipu

KakKoM 3HaueHuu k BEKTOPEI a

U b: a) KOJUIMHEAPHBI;
- ®
0) mepHeHIUKyIMpHbI?

5. Mausl Bextopsl ‘a (1;-4;-3) u b(5;p;
15).

[py KakONMIMAYEHUH P BEKTOPHI @

U b: a) KOJUITMHEAPHBI;

0) mepreRmuKyIspHEY

11. Camocrositenbraas padota Nel 1. MHOTOrpaHHUKH U KPYTJIBIE TETa.

Bapuanr 1 L

1. OcHoBaHueM MOPSAMON NPU3MBI SBISETCS
NPSIMOYTOJIBHBI ~ TPEYTOJIBHUK,  KaTEThI
KOoTOporo paBHel 6 cM u 8 cMm. Haitgute
IUIONIA/Ib TIOJHOW TIOBEPXHOCTH TPHU3MBI,
eciu e€ O60KOBOE peOpO PaBHO 5 CM.
2. BokoBoe pedpo

MIPaBIJIbHOMN YeThIPEXyTOJIbHOM
nupamMuiel paBHo 10 cMm, a BbicoTa — 8 CM.
Haiigute miomanb TuaroHaJlbHOTO CEUEHUs
MUPAMH/TBI.
3. Paguyc ocHOBaHMs KOHYcCa paBeH 5 cM, a
obpasyromas — 13 cm. Haitaure mmomans
OCEBOI'0 CEYECHUSI KOHYCA.
4. Ha paccrosauu 4 cM OT IIEHTpa IIapa

IIPOBEJEHO CEUCHHUE. Otpe3sok,
COCMHSAIOIMN LEHTp Iapa MW TOYKY
NIepECEUCHUS 3TOrO CEUEHHUS C
MMOBEPXHOCTHIO miapa, oOpazyer c

IJIOCKOCTBhIO ceueHus yroa 30°. Haiigure
IUIOLIA/1b CEYECHHUS.

5. Beicota munuHApa paBHa 8 CM, paguyc
ocHoBaHus — 5 cm. Ha paccrosiuuu 4 cMm ot
OCH IWIMHJpPA MapajuIeNbHO € MPOBEACHO
ceyenue. Haitaure miomans 3Toro ce4eHus.
6. OcHOBaHMEM MPSMON TPU3MBI SBISETCS
NPSIMOYTOJIBHUK, OJJHA M3 CTOPOH KOTOPOIO
paBHa 15 cM, a nuaronans — 17 cM. Haligute
o0BbeM mpusMbl, ecinu e€ BbicoTa paBHa 10
CM.

7. OcHOBaHuEM MU PAMHU/IBI ABIISETCS
TPEYroJbHUK cO cTopoHamu 13 cm, 14 cM, 15
cM. Haitnure oO6bem mnupamuibl, eciu e€
BBICOTA paBHA 6 CM.

8. O6beM mapa paBeH 36m cM
JTUaMeTp Iapa.

9. OceBoe cedyeHHE KOHYCa — MPaBUIIbHBIN
TPEyroJbHUK €O cTopoHOM 4cm. Hailigute
00BbeM KOHYCa.

10. B HWKHEM OCHOBaHHWM IWJIWHIpA
MpOBEJICHa XOpAa IJIMHONW 6 CM, KOTOPYIO
BHUJHO U3 LIEHTPA BEPXHEr0 OCHOBAHUS MOJ

8, Haitigure

Bapuagr 2
1. OcHOBaHuEM MPAMOUN MPU3MBI SIBISETCS
paBHOOEPEHHBIN  TPEYrojbHUK, OOKOBas
CTOpOHA KOTOPOro paBHa 17 cM, a OCHOBaHUE
— 16 cm. Haligure momanps MOJTHOU
MOBEPXHOCTU TpU3MBI, eciu e€ OOKOoBOe
pebpo pasuo 10 cwm.
2. JIlnaroHasib ~ OCHOBaHHUS  IPABUIBHOM
YeThIPEXYroJIbHON NUpaMU/Ibl paBHa 24 cM, a
O6okoBoe pedbpo — 26 cMm. Haitnure miomaas
JUArOHAILHOTO CEYCHUS TUPaAMUJIBI.
3. Beicora koHyca paBHa 6 cM, a 0Opasyromast
— 10 cm. HaiiguTe miomans 0ceBOro ce4eHusl
KOHYca.
4. Paquyc mapa paseH 17 cm. Haiinure
IJIOLIAJh CEUEHHs IIapa  IUIOCKOCTHIO,
KOTOpas yJajneHa Ha 15 cM oT neHrpa mapa.
5. B  HmwkHEM  OCHOBaHMHM  IHJIMHIpA
MpoBeAeHa  Xopjaa  JUIMHOM 8  CM,
HaxXOJAIIAsACA Ha PaCCTOSIHUM 3 CM OT LIEHTpa
3TOro  OCHOBaHMsA. Haiinure  miomans
OCEBOT0 CEUEHMs] LWIMHIpa, €CIu €ro
BBICOTA paBHA 6 CM.
6. OcHOBaHMEM TMPSMOIl TPU3MBI SBISETCS
MPSIMOYTOJIBHBIA  TPEYTOJIbHUK, TUIIOTEHY3a
KOTOpOro paBHa 13 cM, a OJIUH U3 KaTETOB —
12 cm. Haitnure oO6bem mpusMbl, eciud €€
BBICOTA paBHA 5 CM.
7. OcHOBaHUEM MTAPAMUTBI SIBJISICTCS
TPEYroJIbHUK cO cTopoHamu 13 cm, 20 cm, 21
cM. Haitnure o0bemM mnmpamunabl, eciu eé
BBICOTA paBHa 9 cM.
8. Ilmomaas MOBEpXHOCTH Mmapa paBHa 1447
cM2, Haitnure nuamerp mapa.

9. OceBoe CCUCHHUE KOHYca —
paBHOOEIPEHHBIN
HPSMOYTOIBHBIN TPEYTOJbHUK c

THIOTEeHy301 6 cM. Haiinure o6beM KoHyca.

10. B HWKHEM OCHOBAaHWUU IWIHHJIPA
MpoBeZeHa XOpJAa, KOTOPYK BHUJHO U3
LIEHTpa HUKHETO0 OCHOBaHUA MoJ yrioM 90°,
a W3 IEHTpa BEPXHEr0 OCHOBAHUS — MOJ




yriiom 60°, a U3 [IeHTpa HUKHETO OCHOBAHUS yriaom 60°. Haiigute miomans OOKOBOIA
— mozt yriom 120°. Haiinure momass 6okooji | 1OBEPXHOCTH
MOBEPXHOCTH IMIIMHPA. LHUAJUHIPA, €CIU PAJInyC €r0 OCHOBAHUS PaBEH
8 cMm.

5.3 [IpuMepbI rPpyNNoBbIX TBOPYECKHUX 3aJaHU I

1) C momompto nporpammsl noctpoeHus rpadukoB Visual Basic 6.0 uccnenoBaTh moBeaeHue
GyHKIMM TpU  CMEHE  OJHOTO/HECKONbKHMX €€ mapamerpoB. Omnpeaenuts  oOmue
3aKOHOMEPHOCTH, CcJenaTh BBIBOABL. Pe3ymbratel odopmMuth B BHAe mnpe3eHTanuud MS
PowerPoint.

2) Kimmenty HeoOxoawmo, 4YTOOBI B KOMHATe 0053aT€IbHO NPHCYTCTBOBAIM OObEMHBIC
DJIEMEHTHI JieKopa IumHaAprueckoi (opmel. [loctpouth W3 Oymarum Mojeidb IHIHMHIPA.
Pasmepsr misi mocTpoeHHSI BBIOpaTh CaMOCTOSITENIBHO, C yYE€TOM TOTO, YTO COOTHOIICHHE
panuyca K BBICOTE JIOJDKHO OBITh 1:2.

3) PaccuuTath KOJIMUYECTBO 2-X KWJIOTPAMMOBBIX OaHOK KpPacKd, KOTOpPbIE HYKHO KYyIUTh IS
OKpalIMBAaHUs IMIMHAPHYECKOTO CBOja Tojsana. Pacxon kpacku 100 r ma 1 M2 Pammyc
HWIMHIpA paBeH 2,9 M, JuyiMHa cBojia 6 M.

6. [IpuMepbI O1LIEHOYHBIX CPEACTB JIsI MPOBeIeHUs MPOMEKYTOYHOH aTTeCTAIMHU
6.1 Bonpochl 1151 IK3aMeHa:

1. ®ysakmun. O61acTh onpeesieHrss 1 MHOKECTBO 3HaueHH GyHKnid. CBoicTBa PyHKIIHH.
CrniocoOsl 3a1anust QyHKIUH.
2. IlpomexyTky BO3pacTaHHs M yObIBaHMS, HaHOOJbIIEE W HAaMMEHBIIEE 3HAUCHUS, TOUKH
SKCTpeMyMa (pyHKIHUH.
3. IlpeobpazoBanus rpadukoB. [lapamienbHblil nepeHoc, CHMMETPUS OTHOCUTENBHO Ocei
KOOpJAMHAT UM CHUMMETPHUS OTHOCHUTEIbHO Hayana KOOpAMHAT, CUMMETPHUS OTHOCHUTEIHHO
IPSIMOHN y = X, PaCTSDKEHHE U CKaThe BAOJb OCEH KOOPAMHAT.
4. CteneHu ¢ palMOHAJIbHBIMU OKA3aTeIsIMHU, UX cBoicTBa. CTENeHH C JeHCTBUTEIbHBIMU
noka3zarensiMu. CBOICTBa CTENEHU ¢ ACHCTBUTENbHBIM MOKa3aTeneM. [lokazarenbHas GyHKIuS.
5. Jlorapudm gmncna. OCHOBHOE JIOTapUPMUIECKOE TOXKIECTBO. [lecATUUHBIE U HATypaJbHbBIE
norapudmsl. [IpaBuna neicTuii ¢ torapudmamu.
6. Jlorapupmuueckas pyHkuus. Jlorapupmuueckre ypaBHEHNs U HEPABEHCTBA.
7. Pagunannass mepa yrna. CHHYC, KOCHMHYC, TAHT€HC M KOTAaHI'€HC yIjla. 3HAaKM CHUHYcCA,
KOCHHYCa, TAHT€HCAa U KOTAHT'€HCa 110 YETBEPTSM.
8. OCHOBHBIE TpPUTOHOMETpUYECKHE ToXJAecTBAa. DPopmynbsl npuseneHusa. Dopmyinbl
cnoxenns. Popmynsl IBOMHOTO yria. @opmyiibl MOJOBUHHOTO yIia.
9. Tpuronomerpuueckue GyHKIUHU, UX CBOHCTBA U TPaPUKH.
10. ITocnenosarensHOCTH. CIIOCOOBI 3aJaHNS ¥ CBOMCTBA YHCIIOBBIX ITOCIIEN0BATEIBHOCTE.
[TonsiTve 0 mpezaesne Nociae10BaTENIbLHOCTH.
11. IlpouzBoanas. [ToHsTHE O MPON3BOAHON (PYHKIINH, €€ TEOMETPUUECKUI U (PU3NUECKHI
CMBICII.
12. YpaBHeHue KacaTelbHOU K TpaduKy QyHKIIHH.
13. [IpumeHeHre MpOU3BOIHOM K UCCIIEOBAHHIO (DYHKIMI U TOCTPOCHUIO TPapHKOB.
14. IlepBooOpa3Hasi U HHTErpaJ.
15. IlpuMeHeHue OnpeneaeHHOro HHTETpalla A HaX0XKAECHUS IUIOIIA I KPUBOJIUHEHHON
tpanenuu. @opmyna Hetorona—Jleitonuna. I[lpumenenus naterpana B (GU3MKEe U TCOMETPUH.
16. OcHoBHbIe OHATHS KOMOUHaTOpuKH. [lofcuer yncna pa3menieHuii, NepecTaHOBOK,
COUYECTaHMM.
17. CobObITHE, BEPOSTHOCTH COOBITHUS, CTIOKEHUE U YMHOKEHUE BEPOSATHOCTEH.
18. [IpencrapieHune NaHHBIX (TaOIHUIIBI, TUATPAMMBI, TpadUKH), TeHepaTbHasi COBOKYITHOCTb,
BbIOOpKa, cpeiHee apupMeTnIecKoe, MearaHa.



19. BzanmMHoe pacrnonokeHue AByX NpsIMbIX B IpocTpaHcTBe. [lapamiensHOCTh TpsIMON U
mockocty. [TapamiensHOCTS m1ockocTer. [lepneHIuKynsapHOCTb NPSMOM U IUIOCKOCTH.

20. IlepnieHauKyap ¥ HAKJIOHHAA. YTOJI MEXIY NPSIMOM U TIIOCKOCThIO. JIByrpaHHBIil yroi.
Yrois Mexay MI0CKOCTAMU. [IepnenauKyISpHOCT ABYX IIJIOCKOCTEM.

21. 'eomerpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapalIeIbHBINA EPEHOC, CHMMETPHUS
OTHOCHUTEJIBHO III0cKocTu. [lapannensHoe npoexktupoBanue. Ilnomans opToroHanbHOM MPOEKIUH.

22. IlonsTue BexTopa. Momyib BekTopa. PaBeHCTBO BeKTOPOB. CII0KEHUE BEKTOPOB.
YMHOK€EHUE BEKTOpa Ha 4nciio. Pa3nokeHue BEKTopa 0 HalpaBJIEHUSIM. YTOJ MEXKIY JBYMs
BekTopami. ITpoekius BekTopa Ha ock. Koopannats! BekTopa. CKadsipHOE IPOU3BEICHUE BEKTOPOB.

23. Ilpamas u HakiaoHHas npusma. [IpaBunbHas npusma.

24. [Tapamnenenunen. Kyo.

25. Ilupamupa. [IpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

26. CummeTpud B KyOe, B Iapajuiesienuriieie, B mpu3Me u B nmupamuje. CeueHus Kyoa,
MPU3MBbI U TUPAMU/IBL.

27. LlnnnHOp 1 KOHYC. Y ceueHHBbIN KOHyC. OCeBbIe CEUEHMSI U CEYECHHUs], TapaJUICIIbHbIE
OCHOBAHHUIO.

28. lap u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe.

29. ®opmyibsl 00beMa Ky0a, MPsIMOYTOJIBHOTO MTapalIesIeuIieaa, IPU3MBbI, IIMIINHIPA.
®opmyiiel 00bEMa TUPAMUIBI U KOHYCA.

30. ®opmyibl IIIOIIAN TOBEPXHOCTEN IMIMHAPA U KOHYyca. PopMyIibl 00beMa L1apa u
wiommaau cpepsl. [Tonobue ten. OTHOMIEHUS MIIOLIAIeH TOBEPXHOCTEH U 00BEMOB OJOOHBIX TEJI..

6.2 Ilpumepsnl 3a1aHNH )11 KOHTPOJbHOU PadoThI
Bapuanr 1.

1. KakoMy 13 JaHHBIX IPOMEXYTKOB MPUHAJIEKHUT YUCIIO 1—2?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)

12a°p?
16a5b® "’ ,
3. HaiinuTe 3HaYeHNE BBIPAKEHHS —

2. Cokpature ApoOb
a+2 6a—30
a?-10a+25 a?-4

npu a = 4,75.

4. Kakosa o6actp onpenenenns Gynkiun f(x) = vV1 — x2?

5. YKaxuTe NpoMexXyTOK yObIBaHUS (GYHKIINHU, U300paKEHHON Ha PUCYHKE.

--I-— 1'_‘_ —r -
__!_ of

Y AT .

e r CmE

b= - .

B e e

6. IIpoBeputs, sBistercs 1u Gyukims f (x) = Vx — 1 4eTHO# WK HEYESTHOIA.
7. Beruucnute 3HaueHUE BBHIPAKCHUS i/Z —+/3- i/7 + 44/3

5
8. OcBoOoauTeCh OT UPPANMOHAILHOCTH B 3HAMEHATEJE JPOOH By

alSb+ab13

9. Cokparure 1podb ——————————
p AP ab%5+a%5p

10. Pemmre ypaBHenue V4x2 —3x —1=x+1



11. Pemmure ypasrenue 0,232 = 0,0016

X X
2
12. HaiinuTe MHOKECTBO PELICHU HEPABEHCTBA (Z) : (E) > 64

o 2
13. Haiigure 3nauenue Beipaxenus 0,04

14. Uemy paBHO 3HaueHHUe BrpaxeHus vab ,ecmu b = 5

15. Pemmte ypaBuenue (x +4) + (x + 6) = 35

16. Han tpeyromsauk ABC. Ilnockocts, mapamnensHas npsamoii AB, nepecekaer ctopony AC B Touke M, a
ctopony BC — B Touke K. KakoBa nnmuna orpeska MK, eciu Touka M — cepennna croponsl AC u AB = 12
cm?

17. Orpe3ok AB He nepecekaeT MIOCKOCTh o TOUKH A 1 B ynaneHs! oT 3To# minockoctd Ha 9 cm u 13 cm. Yemy
PaBHO paccTOsHUE OT cepeIuHbl oTpeska AB 1o mnockoctu o?

18. Paznoxure Bekrop m(5; —17; 11) no Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hanbi Bexktopsl a(4;-1;5) u b(3;y;2). Ilpu kakoM 3HAYEHHH Y BBITIOJIHSETCS PABEHCTBO a - b = 147

20. Tlpu mapamiensHOM TiepeHoce obpazom Touku A(-3;1;2) sensercs Touka Ai(5;-1;4). Haiimure
00pa3 touku B(-4;5;-7) nmpu 3TOM napajuieIbHOM IepeHOCe.

Bapuanr 2.
1. KaKOMy N3 JaHHBIX HpOMe)KYTKOB HpI/IHaI[J'Ie)KI/IT YqucJiio 1—?27
a) (0; 0,25) 6) (0,25; 0,5) B) (0,5; 0,75) r) (0,75; 1)
15alp?

2. Cokparure 1podp ————.
p AP 25a8bh®

3. Halinurte 3HaueHUE BBIPDAKECHUS z + at . 8a730
) A p a-2 a2-10a+25 a2-4

npu a = 5,25.

4. Kakosa o6mactp onpenenenuns Gynkiwn f (x) = vVx? — 6?

5. YKaXuTe NPOMEXYTKH BO3pacTaHus (PYHKLIUH, N300pakeHHON Ha PUCYHKE.

T T a1
__I._ ol
ST AN T B
- -
i A

B e e

1 . .
6. TIpoBepuTs, siBisiercst i QyHKIus f(x) = ~=—; YCTHOM HIIH HEUETHOH.
Vx—
4 8
7. BpluncnuTe 3HaYEHUE BBIPAKECHUS \/ V2 —+/3- \/ 5+ 276
3
8. OcBoboauTeCh OT UPPALIMOHAIBHOCTH B 3HAMEHATENEe 1poou 15

(10'5+(f1b)0'25
(ab)°-25+b 0,5

9. Cokpature apo0b

10. Pemmte ypaBrenue Vx + 3*Yx — 10 =0

11. Pemmre ypaBHeHne 2*72 — 2% = 96
4

X X
12. HaiinuTe MHOKECTBO pELICHUN HEPaBEHCTBA (E) : (E) > 94

o 2
13. Haiinure 3Hauenue Beipaxenus 0,09

14. Yemy paBHO 3HaueHHE BbIpaxxeHus vab ,ecnu b = 7
15. Pemmte ypaBuenue (x +4) + (x + 6) =35



16. [an tpeyromsuuk ABC. Ilnockocts, mapamienshas npsmod BC, nepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa nnuna croponsl BC, ecnn Touka M — cepenuna otpeska AB u DK = 8
cm?

17. UYepes xonus! orpe3ka DP u ero cepeanny A npoBeleHb! HapajuledbHbIE MPsIMbIe, KOTOPBIE MEPECEKaroT
HEKOTOPYIO MJIOCKOCTh o B Toukax D1, P1, A; coorBetcTBeHHO. Haiinure amuny orpeska PPy, ecim otpesok
DP ne mepecekaet miockocth o0 1 DD1 =25 cm, AA; =13 cm.

18. Pasnoxwure Bekrop m(11; —4; 11) no Bekropam a(1;2;3), b(2;-1;1), c(3;-5;2).

19. Hansl Bexktopsl a(4;-2;y) u b(5;y;-3). [Ipu kakoMm 3HAYECHNHN Y BBIIOJIHAETCS PABEHCTBO a * b = 87

20. Tlpum mapamienbHoM mnepeHoce obpazom Touku A(-8;6;-3) sBisiercss Touka Ai(3;-7;2). Haitnure
o6pa3 touku B(-1;-9;6) mpu 3TOM napajieIbHOM MepeHoce.

6.3 IIpumepnbl pa3HOYPOBHEBBIX 32/1a4 U 3aIaHU I
Bapuanrt 1
Yacrs 1
1. Haiinure Ay mig yHkuuu y = x2, eciu xo=2,4x =0,1.
2. Ha pucynke wusoOpaxeH rpadpuk ¢ynkuuu y = f(x), onpenenenHoit Ha untepsaie (-9;8).
Onpenenure KOJIMYECTBO TOUYEK C IIETOUMCICHHBIMU 3HAYCHUSIMH a0CIFCC HAa ATOM HMHTEpBaje, B
KOTOPBIX IPpou3BoIHAS PYHKIMH f (X) IMOJOKUTEIBHA.
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3. Haiitu unTepBan BospacTanus Gynkmun y = x* — 2x2,

4, Haiiiute Touky Makcumyma GpyHkuun y = f(x), eciu uzsectHo, uto f'(x) = —x? + 6x.
5. Haiinure HaumensbIiee u HauOoJblIee U3 3HAYEHUH, KOTOPOE MPUHUMAET QyHKIUS

y = 0,5x% — 9x2 + 48x na orpeske [0;9].

6. Haiigute nepBooOpasuyto ¢pyakmnuu f(x) = — .

(6x+1)2"
dx
VZ2x—1
8. Ha xakom pucyHke n3o0paxeHo cedeHue Kyoa miockoctbio PRT?

5
7. Borumciure uHTErpa | )

9. JIByrpaHHBI yroy, oOpa3oBaHHBIA MONYIUTOCKOCTSAMH o U [, paBeH 90°. Touka A ymameHa ot
rpaHeil AByrpaHHoro yrima Ha 8 cM u 6 cm. Haiinute paccrosHue or Touku A 10 pebpa
JIBYTPaHHOTO YTJIa.

10. Pemmre ypaBHeHne 2x* — 5x%2 + 2 = 0.

¢h 6_72) Ps

11. HaiiauTe 3HaueHUE BBIPAKEHUS (E e
(=3

Yacrs 2
12. HaiinuTe miomaas GUrypsl, orpaHMueHHON rpadukaMu QyHKIUN y = 2x, y =x — 2, x = 4.



13. Haiitu f'(1), ecmm £ (x) =

x2+1
14. HaiiguTe muiomaas MoJHOM MOBEPXHOCTH MPABUIBHOM TPEYroJdbHOM MPU3MBI, €CIIM U3BECTHO, YTO
O6oxoBoe pedpo B § pa3 OoJbIlIe CTOPOHBI OCHOBaHUS, @ CyMMa JUTHH Bcex péoep paBna 30.
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15. Haiigure muomaaps pom0Oa, Jiekailero B OCHOBaHWM MUPAMUbI, €CIIM BBICOTA MUPAMUIBI 9 CM,
onuH u3 yrioB pom6a 30°. bokoBbie rpanu 00pa3yroT € IMIIOCKOCTHI0 OCHOBAHUS YroJl, paBHbIN 60°.

16. Pemmte HepaBeHCTBO 2x — 3 > x + 5.
17. Pemmure ypaBnenue 372 + 3* = 10.

18. Ympocture BhIpaxkenue tg?a — sin? 2

a— tgza sin“a
YacTs 3.
19. Pemmure HepaBeHCTBO |x2 — 3x — 4| > 6.
20. PaBHOOEApEHHBIN TPEYrOJbHHUK, OOKOBas CTOPOHA KOTOPOro paBHa b, a yros mpud OCHOBaHHU
paBeH [, BpamiaeTcsi BOKPYI TPSMOH, COJEpKalied ero ocHoBaHHWe. Haiimurte IuTOmIans
MIOBEPXHOCTH TeJa BPALLECHHUS.

Bapuanr 2
Yacts 1
1. Haitnure Ay mna dynxmun y = x2, ecnu xo = 3, 4x = 0,2.
2. Ha pucynke wuzoOpaxkeH rpadpuk ¢ynkuuu y = f(x), onpenenenHoit Ha untepBaie (-9;8).
Omnpenenute KOJIMYECTBO TOUEK C IETOYNCICHHBIMHA 3HAYCHUSAMHU a0CIiCC HA 5TOM WHTEpBaie, B
KOTOPBIX Ipou3BoIHAs GpyHKIMH f (X) oTpuUIaTeIbHA.
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3. Haiitu unTepBan yosBanns Gyakmun y = x* — 2x2,

4. Haiimmte Touky MuauMyMa Gyaknun y = f(x), ecmm m3sectHo, uto f'(x) = —x? + 6.
5. Haiinute HaumensbIiee U HauOoJIblIee U3 3HAYEHUN, KOTOPOE TPUHUMAET (PYHKIIHS

y = 0,5x% — 9x2 + 48x na otpeske [—1; 5].
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6. Haiinure nepBooOpasuyro ¢pynkuuu f(x) = — (6x+1)>"

dx
V2x—1"
8. Ha kakom pucyHke n300paxeHo ceueHue Kyoa miockoctbio ABC?

3
7. BbluncnuTe UHTETpA |, 1
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9. JIByrpaHHbIii yros, oOpa3oBaHHBIA MONYIUIOCKOCTsIMH o U 3, paBeH 90°. Touka A ynmaneHa OT
rpaHeil aByrpanHoro yrma Ha 9 cMm u 3 cm. Haiinute paccrosHue ot Touku A 10 pebpa
JIBYTPAHHOTO yTJIa.

10. Pemmure ypasuenue 3x* — 5x2 + 2 = 0.

. cg c2\ 7P
11. HaiiguTe 3HaUYEHKHE BBIPAXKEHUS (ﬁ — ?‘5) : A—f.
7

Yacts 2
12. Haiigure miomans GUrypsl, OorpaHUYEeHHON rpadgukamMu Gpyukuumii y = 4x,y =x — 3, x = 3.
o x%-1
13. Haiitu f'(2), eciu f(x) = o)
14. HaiiguTe muiomaas MoJHOM MOBEPXHOCTH MPABUIBHOM TPEYTOIbHOM MPU3MBI, €CIIM U3BECTHO, YTO
06okoBoe pedpo B 5 pa3 Oosiblile CTOPOHBI OCHOBAHMSI, & CyMMa JJIMH BceX pEdep paBHa 42.
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15. HaiinuTe muomane poM6a, jexaliero B OCHOBaHUM MUPAMUbI, €CIM BbICOTAa MUpaMUabl 12 cM,
onuH u3 yriioB pomba 30°. BokoBbIe rpaHu 00pa3yroT ¢ TNIOCKOCTHIO OCHOBAHUS YTOJI, paBHBINA 60°.

16. Pemnte HepaBeHcTBO V12X — 27 > x — 9.

17. PemmTe ypaBHenue 4**2 + 4% = 10.

sinsin a 1+coscos a
18. VYmpocrtute BbIpakeHue —
1+coscos a sinsin a
Yacte 3

19. Pemmute HepaBeHCTBO |x2 — 6x — 1| > 6.
20. PaBHOOeApeHHBI TPEYroJbHUK C OCHOBAHHEM & W YIJIOM 0 IIPHU BEpIIMHE BpPALIAeTCS BOKPYT
MPSAMOM, coJiepkanieil ero ocHoBanue. Hailaure mioiaab NOBEPXHOCTH Teja BpaIlleHHUs.



